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Ecuador i s  i n  t h e  i n i t i a l  s t a g e s  of development. T h i s  
r epor t  begins w i t h  a review of t h e  p r i n c i p a l  macroeconomic 
f e a t u r e s  a f f e c t i n g  Ecuador's a g r i c u l t u r a l  s e c t o r  and of  t h e  
i n s t i t u t i o n a l  system f o r  t he  generat ion and disseminat ion of 
a g r i c u l t u r a l  technology, which includes four  i n s t i t u t i o n s :  t h e  
Ecuadorian Agrarian Reform and Land Se t t lement  I n s t i t u t e  
( I n s t i t u t o  Ecuadorian0 de Reforma Agraria y Colonizacion -- 
I E R A C ) ,  t h e  National Agr icu l tura l  Research I n s t i t u t e  ( I n s t i t u t o  
Nacional d e  Inves t igac iones  Agropecuarias -- I N I A P ) ,  t h e  M i n i s t r y  
of Agricul ture  (Min i s t e r io  d e  Agricul tura  -- MAG), and t h e  
Development Bank of Ecuador (Banco de Foment0 d e l  Ecuador -- 
BNF). A h i s t o r i c a l  summary of t h e  development of Ecuador's 
na t iona l  a g r i c u l t u r a l  research system, I N I A P ,  which was c rea ted  
i n  1959, is  presented. To da te ,  INIAP has c a r r i e d  out  more than 
14t000 t r i a l s  and de l ivered  98 v a r i e t i e s  of various crops t o  
farmers. 
The c o r e  o f t h i s  r e p o r t  b e g i n s  w i t h  a d e s c r i p t i o n  o f t h e  
e x i s t i n g  c o n s t r a i n t s  on b e t t e r  i n t e r a c t i o n  between t h e  na t iona l  
research system and t h e  i n t e r n a t i o n a l  centers .  The r epor t  goes 
on t o  descr ibe  t h e  major types of I n t e r a c t i o n s  t h a t  have taken 
Place i n  Ecuador, which include t h e  exchange of gene t ic  ma te r i a l ;  
t h e  exchange of information; personnel t r a i n i n g ;  advisory a s s i s -  
t ance  by s c i e n t i f i c  personnel;  and equipment and financing. A 
product-by-product a n a l y s i s  o f  t he  r e l a t i o n s h i p s  between t h e  
na t iona l  program and t h e  corresponding i n t e r n a t i o n a l  cen te r s  
focuses on potatoes ,  wheat, r i c e ,  maize, beans and o ther  legumes, 
pas tu re s  and l i ves tock ,  sorghum and o the r  o i l  crops and cassava. 
The a c t i v i t i e s  of o ther  b i l a t e r a l  and m u l t i l a t e r a l  agencies 
i n  Ecuador i n  t h e  a reas  of a g r i c u l t u r a l  research and technology 
t r a n s f e r  a r e  a l s o  described. 
v i  
I n  c o n c l u s i o n ,  t h e  r e p o r t  e n d e a v o r s  t o  d e p i c t  i n  m o n e t a r y  
terms t h e  i m p a c t  of r e s e a r c h  on Ecuador's a g r i c u l t u r a l  p roduc-  
t i o n .  The r epor t  s t a t e s  t h a t  a g r i c u l t u r a l  research i n  Ecuador  
has c o n t r i b u t e d  t o  t h e  c r e a t i o n  d f  new v a r i e t i e s  i n  almost a l l  
p r o d u c t s ,  which on  a v e r a g e  e x h i b i t  better p r o p e r t i e s ,  
p a r t i c u l a r l y  y i e l d ,  t h a n  t h e  t r a d i t i o n a l  v a r i e t i e s .  The impact  
of these r e s u l t s  on  p r o d u c t i o n  has  been less  s p e c t a c u l a r  a n d  less 
e v e n l y  spread p a r t i a l l y  b e c a u s e  t h e  p o l i t i c a l - e c o n o m i c  climate of 
t h e  1970s d i d  n o t  offer a d e q u a t e  i n c e n t i v e s  f o r  t h e  a d o p t i o n  of 
new t e c h n o l o g i e s .  On t h e  c o n t r a r y ,  t h e  a rea  u n d e r  most crops 
t e n d e d  t o  d e c l i n e  d u r i n g  t h a t  period. The l a n d - t e n u r e  s t r u c t u r e  
and  t h e  s o c i a l  forces directed a t  c h a n g i n g  o r  p r e s e r v i n g  i t  do 
n o t  offer t h e  best i n c e n t i v e  f o r  t a k i n g  t h e  r i s k s  i n h e r e n t  i n  any  
process of t e c h n o l o g i c a l  change o r  fo r  making  t h e  i n v e s t m e n t s  
n e c e s s a r y  t o  s u p p l e m e n t  a g r o n o m i c  c h a n g e s ,  s u c h  a s  i n v e s t m e n t s  
f o r  i r r i g a t i o n  i n f r a s t r u c t u r e  and  l a n d  improvemen t  works. 
I n  these c i r c u m s t a n c e s  it c o u l d  be a r g u e d  t h a t  t h e  impact  of 
research o n  p r o d u c t i o n  s h o u l d  be e v a l u a t e d  w i t h  a n  e y e  t o w a r d  t h e  
f u t u r e ,  when t h e  c o u n t r y  w i l l  n e e d  t o  p r o d u c e  i t s  own food a n d  
new v a r i e t i e s  and  t e c h n o l o g i c a l  packages b e g i n  t o  be adopted. 
E s t i m a t i n g  t h a t ,  on a v e r a g e ,  t h e  new va r i e t i e s  and  t e c h n o l o g i c a l  
packages i n c r e a s e  farm y i e l d s  by 0.5 t /ha ,  a n  a d o p t i o n  r a t e  
r e a c h i n g  10 p e r c e n t  o v e r  a p e r i o d o f 5 y e a r s  w o u l d  r a i s e  
aggregate p r o d u c t i o n  by some 77,000 t fo r  t h e  p r i n c i p a l  crops 
(potatoes ,  wheat, rice, maize and  b a r l e y ) ,  a s s u m i n g  n o  c h a n g e  i n  
t h e  p r e s e n t  area p l a n t e d .  T h i s  inorease, v a l u e d  a t  a n  a v e r a g e  
price of USS200/tr would  h a v e  a v a l u e  of USS15.5 m i l l i o n .  . T h i s  
r o u g h  estimate, based o n  h i g h l y  o o n s e r v a t i v e  a s s u m p t i o n s ,  s e r v e s  
o n l y  t o  g i v e  a n  idea of t h e  impact t h a t  a g r i c u l t u r a l  research 
c o u l d  h a v e  on  Ecuador 's  food p r o d u c t i o n ,  a p a r t  from s u c h  
a d d i t i o n a l  b e n e f i t 8  a s  employment  c r e a t i o n  and  f o r e i g n  e x c h a n g e  
s a v i n g s  . 
v i  i 
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P a t r i c i o  E s p i n o z a  and C a r l o s  C o r t e s ,  e n g i n e e r s  of INIAP, 
h e l p e d  w i t h  t h e  p r e p a r a t i o n  o f  t h i s  repor t  by f u r n i s h i n g  o p i n i o n s  
and  e x p l a n a t i o n s  c o n c e r n i n g  I N I A P  i n  p a r t i c u l a r  and  Ecuador ' s  
a g r i c u l t u r a l  research s y s t e m  i n  general .  I N I A P  f u r n i s h e d  a l l  t h e  
l o g i s t i c a l  s u p p o r t  needed  t o  c o n d u c t  t h e  visits and  i n t e r v i e w s  i n  
s u c h  a s h o r t  time. 
Most o f  t h e  i d e a s  and  h y p o t h e s e s  p u t  forward w i t h  respect t o  
i n t e r a c t i o n s  b e t w e e n  Ecuador ' s  a g r i c u l t u r a l  research s y s t e m  a n d  
t h e  i n t e r n a t i o n a l  research centers a r o s e  o u t  of t h e  i n t e r v i e w s  
w i t h  n a t i o n a l  l eaders  and center r e p r e s e n t a t i v e s .  The r e p o r t  
o u t l i n e s  these i d e a s  and  hypotheses .  
F u l l  s u p p o r t  was r e c e i v e d  f r o m  t h e  i n t e r n a t i o n a l  c e n t e r s  
o p e r a t i n g  i n  t h e  r e g i o n  -- IFPRI,  C I M M Y T ,  C I A T  and  C I P  -- i n  t h e  
t r a n s m i s s i o n  of d o c u m e n t a t i o n  and  reference and  b i b l i o g r a p h i c  
m a t e r i a l .  
Uriel G u t i e r r e z ,  e c o n o m i s t ,  coord inated  t h e  b i b l i o g r a p h i c  
research, read t h e  m a n u s c r i p t s  and  e d i t e d  t h e  f i n a l  S p a n i s h  
v e r s i o n  of t h e  report .  The E n g l i s h  t r a n s l a t i o n  was e d i t e d  by 
Doro thy  Marschak. 
1 General 
1.1 Ecuador a s  a case s t u d y  of  a small  country 
Ecuador can be  c l a s s i f i e d  a s  a smal l  country,  p a r t i c u l a r l y  
i n  terms of geographic area (275,000 km2) and population (about 
9.5 mi l l ion) .  I t  can a l s o  be c l a s s i f i e d  a s  a country i n  t h e  
i n i t i a l  s t a g e s  of t h e  development process. I ts  population growth 
r a t e  has remained constant  a t  an annual average of 3.4 percent a 
year over t h e  l a s t  15 years. Just  over 50 percent  of t h e  
population s t i l l  l ives  i n  t h e  countryside.  A l a r g e  proportion of 
t h i s  r u r a l  population -- more t h a n  50 percent  -- i s  concentrated 
i n  t h e  S i e r r a  r e g i o n  o f t h e  Andes and e a r n s  i t s  l i v i n g  on s m a l l  
family farms (smallholdings).  About h a l f  t h e  labor  force  is  
employed i n  ag r i cu l tu re ,  b u t  underemployment is est imated a t  40 
percent. The population pyramid shows t h a t  50 percent of t h e  
population is  under 15 years  of age. The i l l i t e r a c y  r a t e  is 
est imated a t  16 percent. Ecuador has a t r a d e  balance s u r p l u s .  
I t s  major  s o u r c e  of  income u p t o 1 9 8 3 h a s b e e n  e x p o r t s o f  
petroleum and der iva t ives .  Other  expor t s  a r e  a l s o  bas ic  
commodities, such a s  coffee,  bananas, cocoa and products of t h e  
sea . 
A s  i s  t y p i c a l  of developing coun t r i e s ,  t h e  s t r u c t u r e  of 
government e x p e n d i t u r e  i s  not  favorable  t o  t h e  a g r i c u l t u r e  s e c t o r  
(Table 1.1 1. Taking a s  a g r i c u l t u r a l  expenditures a l l o c a t i o n s  t o  
a g r i c u l t u r a l  development and n a t u r a l  and energy resources,  
ag r i cu l tu re ' s  share  i n  t h e  s t a t e  budge t  was only 5.3 percent  i n  
1983. The p i c t u r e  i s  made even  more s e r i o u s  by t h e  f a c t  t h a t  23 
percent of t h e  budget  goes t o  service ex te rna l  debt .  
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Table  1 . 1  Ecuador: S t r u c t u r e  o f  Government Expenditure  
- - 
S e c t o r  M i l l i o n s  o f  S u c r e s  
General  S e r v i c e s  
Education and Cul ture  
S o c i a l  Welfare  and Labor 
Hea l th  
A g r i c u l t u r a l  Development 
Natural  and Energy Resources  
I n d u s t r y  and Commerce 
Transporta t ion  and Communication 
I n t e r e s t  on P u b l i c  Debt 














Source:  Centra l  Bank o f  Ecuador, "Bolet ln-Anuariolf  Yearbook 
1984. No. 7 .  
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The i n t e r a c t i o n s  between the  I n t e r n a t i o n a l  Agr i cu l tu ra l  
Research Centers ( I A R C s )  and Ecuador's National Agr i cu l tu ra l  
Research System ( N A R S )  have t o  b e  evaluated aga ins t  t h i s  socio- 
economic background which, a s  w i l l  be noted, l a t e r ,  imposes 
s e r i o u s  cons t r a in t s .  However, a s  it gradual ly  loses i t s  major 
source of fore ign  exchange, petroleum, Ecuador w i l l  t e n d  t o  
depend more and more on t h e  technological  advances achieved w i t h  
t h e  IARCS.  
i 
1.2 Macroeconomic aspec ts  of t h e  a g r i c u l t u r a l  s e c t o r  
The most  important macroeconomic aspec t  fo r  inc lus ion  i n  
t h i s  s t u d y  i s  the  so-called o i l  bonanza. Between 1970 and 1981 
income from o i l e x p o r t s g r e w  b y 1 4  p e r c e n t a  y e a r  i n  r e a l t e r m s .  
T h i s  income i n e v i t a b l y  b r o u g h t  about dramatic  changes i n  
Ecuador's economy, which  unfor tuna te ly  were not  p o s i t i v e  f o r  a l l  
sec tors .  Agricul ture ,  i n  p a r t i c u l a r ,  d i d  not  gain from these  
changes. The s e c t o r  continued t o  grow a t  a r a t e  of 2.7 percent  a 
year r  w h i l e  some s e c t o r s ,  such  as manufacturing, grew by 
11 percent .  
A number of reasons have been i d e n t i f i e d  f o r  t h i s  s tagnat ion  
of ag r i cu l tu re :  
F i r s t ,  t h e  exchange r a t e  continued t o  be overvalued, and 
while o the r  sectors  enjoyed h i g h  t a r i f f  p r o t e c t i o n ,  a g r i c u l t u r e  
remained t o t a l l y  unprotected. T h i s  f a c t ,  toge ther  w i t h  Ecuador's 
proximity t o  Colombia, which  has t h e  same food d i e t  a s  t h e  S i e r r a  
region, opened u p  t he  way f o r  massive imports  of foods tuf fs ,  both 
l e g a l  and i l l e g a l .  I n  t h e  case of wheat, s t u d i e d  i n  g r e a t e r  
d e t a i l  by Byerlee (19831, t h e  Government promoted imports. I n  
s p i t e  of t h e  p o l i t i c a l  c o s t  of a g r i c u l t u r a l  s tagnat ion ,  food 
imports were m a i n t a i n e d  t o  keep food prices a t  r e l a t i v e l y  low 
l e v e l s  i n  order  t o  counteract  t h e  negat ive e f f e c t s  of i n f l a t i o n ,  
wh ich  averaged 13 percent  over t h e  p e r i o d  1974 t o  1982 (Table 
1 . 2 )  
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Table 1.2 Wholesale Price Index (1974-1982) 
, - 
Branch of Activity 
Period Total Food, Text i les ,  Wood Paper, paper 
beverages, c lothing,  and wood products, 
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100.0 






200 . 2 191.4 
221 . 1 215.3 
~ 
Period Total Chemicals Non- Metal 
and o i l  me t a l l  i c  Basic products, 
machinery derivatives  minerals metals 
1974 100.0 100.0 100.0 100.0 100.0 
1975 0 0 0 9 0 
1976 0 .I 0 - 0 
1977 142.8 119.7 209.9 100.9 147.8 
1978 165.5 131.1 337.7 107.0 174.3 
1979 182.9 131.2 362.6 116.8 200.4 
1980 193.4 144.3 371.2 128.3 206.8 
1981 208.5 157.6 391 .O 132.5 223.5 
1982 239.3 179.8 400.2 142.7 257 . 1 
Note: Industrial Sector (1974 = 100). 
Source: Central U n i v .  of Ecuador, Economic Research Ins t i tu te .  
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Second, d u e  t o  t h e  i n c r e a s e  i n  p e r s o n a l  i n c o m e s ,  e s p e c i a l l y  
of  t h e  m i d d l e  c l a s s ,  c h a n g e s  o c c u r r e d  i n  t h e  s t r u c t u r e  o f  f o o d  
demand. While t h e  demand f o r  meat, m i l k  p r o d u c t s  and b r e a d  wheat  
r o s e ,  t h a t  f o r  t r a d i t i o n a l  p r o d u c t s  s u c h  a s  m a i z e ,  p o t a t o e s ,  etc.  
t e n d e d  t o  s t a g n a t e .  
The c o m b i n a t i o n  o f  these  two  impacts  on pr ices  and demand 
c a u s e d  a d e c l i n e  i n  t h e  economic  p r o f i t a b i l i t y  o f  a g r i c u l t u r a l  
a c t i v i t i e s  i n  c o m p a r i s o n  w i t h  t h a t  of o t h e r  s e c t o r s ,  and  it c a n  
t h e r e f o r e  be assumed t h a t  i n c e n t i v e s  t o  u t i l i z e  new t e c h n o l o g i e s  
and  a g r o c h e m i c a l  p r o d u c t s  and  t o  t a k e  r i s k s  were p r a c t i c a l l y  
n o n e x i s t e n t .  
T h i r d ,  a g r i c u l t u r e  was a d v e r s e l y  a f f e c t e d  by a d e c l i n e  i n  
t h e  s u p p l y  o f  i t s  mos t  i m p o r t a n t  p r o d u c t i o n  f a c t o r ,  l a b o r .  T h i s  
dec l ine  was b o t h  a b s o l u t e  and  r e l a t i v e ,  i n  t h e  s e n s e  t h a t  
m i g r a t i o n  t o  t h e  u r b a n  centers a c c e l e r a t e d  i n  r e s p o n s e  t o  l a b o r  
demand i n  c o n s t r u c t i o n  a n d  m a n u f a c t u r i n g .  I n  Ecuador  t he re  a r e  
s e r i o u s  c o n s t r a i n t s  on t h e  r e p l a c e m e n t  of l a b o r  by macHinery.  
Ch ie f  among these  a r e  t h e  p redominance  o f  s m a l l h o l d i n g s  and t h e  
f a c t  t h a t  mos t  o f  t h e  f a r m s  a r e  l o c a t e d  on h i l l  s l o p e s .  
The  ma in  componen t s  o f  advanced  t e c h n o l o g y  p a c k a g e s  -- 
machinery,  f e r t i l i z e r ,  chemicals, etc.  -- a r e  i m p o r t e d .  The  r ise 
i n  t h e i r  c o s t  h a s  p l a c e d  a g r i c u l t u r e  a t  a d i s a d v a n t a g e r  w i t h  
s h a r p e r  rises t h a n  i n  o t h e r  s e c t o r s  ( T a b l e  1 . 4 ) .  
Wi th  t h e  e n d  o f  t h e  o i l  bonanza ,  Ecuador  is n o t  i n  a 
p o s i t i o n  t o  p a y  f o r  f o o d  i m p o r t s  a s  a means o f  k e e p i n g  p r i c e s  
down. It can t h e r e f o r e  be assumed t h a t  a g r i c u l t u r e  w i l l  h a v e  t o  
p l a y  a more a c t i v e  r o l e  i n  t h e  deve lopmen t  p r o c e s s  d u r i n g  t h e  
rest o f  t h e  decade. However, some o f  t h e  changes t h a t  have  
o c c u r r e d  a r e  i r revers ible ,  s u c h  a s  t h e  c h a n g e s  i n  t h e  s t r u c t u r e  
of demand and  t h e  dec l ine  i n  l a b o r  s u p p l y .  T h e  new a g r i c u l t u r a l  
t e c h n o l o g i e s  d e v e l o p e d  i n  t h e  f u t u r e  w i l l  t h e r e f o r e  have t o  be 
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Table 1 .3  Minimum Liv ing  Wages, 1962-1984 ( s u c r e s )  
General A n r i c u l t u r a l  Woaers 
wage 
Year of minimum 




































2 , 500 
3,200 
3 900 - 

























3 , 900 
- 
5 , 0 0 0  
Source:  O f f i c i a l  records; laws and decrees on minimum wages. 
Min i s try  of Labor and S o c i a l  Welfare. 
Table 1.4 Wholesale Price Index (1974-1982): Import Sector 
Raw Materials and 
Con st ruc t ion 
materials 
Fuels and -
Period lubricants Agriculture Industry 
1974 100.0 100.0 100.0 100.0 
115.2 1975 101 .1 155.1 104.1 
c -- 
1976 101 .2 






128.1 108.3 112.2 
108.9 110.8 119.1 
120.0 115.3 134.6 
125.9 121 05 111.7 
137.9 128.7 115.8 
174.7 131 .2 117.2 
203.0 137.4 126.0 
- ---- 
Note: 1974 = 100 
Source: Central Univ .  of Ecuador, Economic Research Inst i tute .  
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adapted  t o  these  new c i r c u m s t a n c e s .  To t h e  e x t e n t  t h a t  t h e  I A R C s  
a r e  a b l e  t o  t a k e  t h i s k i n d  o f  i n f o r m a t i o n  i n t o  a c c o u n t  i n  
d e c i s i o n s  c o n c e r n i n g  t h e  p r o d u c t s  t o  be  researched and t h e  m o s t  
e f f i c i e n t  forms of p r o d u c t i o n ,  i n t e r a c t i o n  w i t h  t h e  NARS w i l l  b e  
more l i k e l y  t o  take  p l ace  and  w i l l  be more f r u i t f u l .  
I n  1981, t h e  a g r i c u l t u r a l  s e c t o r  grew a t  an o v e r a l l  r a t e  o f  
4 p e r c e n t .  While f i s h  and  l i v e s t o c k  p r o d u c t i o n  grew a t  5 percent  
and  f o r e s t r y  a t  9.6 p e r c e n t ,  p e r  - c a p i t a  p r o d u c t i o n  of f o o d  c r o p s  
slowed, w i t h  a growth r a t e  o f  o n l y  2.1 p e r c e n t .  
1.3 S u p p l y  and  demand f o r  I A R C  p r o d u c t s  
A brief summary o f  t h e  major f a c t o r s  a f f e c t i n g  s u p p l y  of and 
demand f o r  t h e  p r o d u c t s  researched by t h e  I A R C s  t h a t  a r e  
i m p o r t a n t  t o  t h e  d i e t  of t h e  E c u a d o r i a n  p e o p l e  i s  p r e s e n t e d  i n  
t h i s  section. 
1.3.1 Wheat and  b a r l e y  
T h e s e  t w o  p r o d u c t s  a re  d e a l t  w i t h  t oge the r  b e c a u s e  t h e y  
b e l o n g  t o  a s i n g l e  research program and compete f o r  t h e  same 
p r o d u c t i o n  r e s o u r c e s .  The d o m e s t i c  s u p p l y  o f  b o t h  wheat  and 
b a r l e y  has  f a l l e n  d r a m a t i c a l l y  a s  a c o n s e q u e n c e  o f  r e d u c t i o n  i n  
t h e  area sown (Table  1.5). Up t o  1982, t h e  Government  p u r s u e d  a 
p o l i c y  of u n f a v o r a b l e  prices f o r  these two p r o d u c t s  (Table  1.6). 
T h e  d e m a n d  f o r  w h e a t  h a s  r i s e n  s h a r p l y  a s  a c o n s e q u e n c e  o f t h e  
r i s e  i n  i n c o m e s  a n d  o f  m i g r a t i o n  t o t h e  t o w n s .  The d e m a n d  f o r  
ba r l ey  f o r  human c o n s u m p t i o n  h a s  d e c l i n e d ,  owing  c h i e f l y  t o  
c h a n g e s  i n  t h e  d i e t s  of m i g r a n t s ,  b u t  t h e  i n d u s t r i a l  demand, 
c h i e f l y  f o r  beer -making ,  has  r i s e n .  The i n c r e a s e  i n  t h e  demand 
fo r  t h e  t w o  p r o d u c t s  has  been  met by impor ts ,  which reached 




d e c l i n e d ,  w h i l e  t h a t  of hard m a i z e ,  c h i e f l y  f o r  a n i m a l  
The s u p p l y  of s o f t  maize, c h i e f l y  f o r  human c o n s u m p t i o n ,  has  
.. A 
Table 1.5 Ecuador: Area and Production of Principal Crops, 1974-1983 --- Product ion 
Year Area Production Area Production Area Production Area 
Wheaf 































60.8 56.1 109.6 76.2 161.6 
71.5 62.8 108.7 90.2 165.0 
71.6 62.8 117.7 95.0 165.0 
60.0 40.7 84.0 54.3 163.0 
32.0 21.7 52.0 39.2 132.5 
30.7 20.7 48.4 35.5 170.3 
26.2 24.3 59.2 45.2 166.7 
28.8 27.0 59.7 48.6 184.7 
33.9 35.4 61.0 54.6 155.4 












Prod uct ion 
.Rice 




Year Area Production Area Production 
1974 101.1 354.8 66.1 28.0 503.3 4.4 
1975 135.4 449.1 62.5 26.1 499.3 12.3 
1976 127.3 395.4 67.9 32.0 532.7 15.0 
1977 107.0 327.6 59.0 26.0 417.0 19.3 
1978 81.3 225.2 39.1 18.7 343.1 25.4 
1979 110.8 318.8 44.3 23.1 254.5 33.5 
1980 126.6 380 . 6 48.1 26.3 323.2 33.5 
1981 131.2 434 . 4 53.5 29.6 391.5 33.1 
1982 131.7 384 . 3 e- -- 416.4 37.4 
1983 94.8 273.5 9- -- -- -- 
I--- 
Sources: Chamber of Agriculture o f  Ecuador and Central Bank Yearbook No. 7, 1984. 
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c o n s u m p t i o n ,  h a s  r e m a i n e d  r e l a t i v e l y  s t a b l e  (Table  1.5). The 
d e m a n d  f o r  s o f t  m a i z e  i s  d e l i n i n g  i n  f a c e  o f t h e t e n d e n c y t o  
replace it by wheat. As a r e su l t  o f  t h e  u n f a v o r a b l e  p r i c e  p o l i c y  
( T a b l e  1-61 and r i s i n g  demand f o r  h a r d  maize due  t o  i n c r e a s e d  
d e m a n d  f o r  m e a t ,  i m p o r t s  h a v e  a v e r a g e d  1 0 , 0 0 0 t o n s  a y e a r  i n  t h e  
l a s t  few y e a r s .  
1.3.3 P o t a t o e s  
The p o t a t o  market i s  v e r y  u n s t a b l e ,  w i t h  p e r i o d s  o f  over- 
p r o d u c t i o n  and  o f  s h o r t a g e .  The p r i ce  i s  d e t e r m i n e d  f r e e l y  by 
t h e  market. B e c a u s e  of t h e  pr ice  i n s t a b i l i t y  and  t h e  few 
p r o d u c t i o n  a l t e r n a t i v e s  open t o  t h e  p o t a t o  growers, t h e  most 
s e r i o u s  c o n s t r a i n t  on t h i s  p r o d u c t  i s  marke t ing .  The demand f o r  
p o t a t o e s  a p p e a r s  t o  be v e r y  s t a b l e ,  and  c o n s u m p t i o n  i s  n o t  
a f f ec t ed  by t h e  i n d u c e d  c h a n g e s  i n  d i e t s .  T h e r e  i s  t e m p o r a r y  
p o t e n t i a l  f o r  e x p o r t  t o  Colombia owing  t o  t h e  p r o d u c t i o n  c o s t  
d i f f e r e n t i a l  i n  E c u a d o r ' s  f a v o r .  
1 .3 .4  Beans 
years  (Table  1.5). Demand f o r  beans e x h i b i t s  t w o  ma in  f e a t u r e s .  
F i r s t ,  per -capi ta  c o n s u m p t i o n  is  v e r y  low, a r o u n d  3.5 kg p e r  
c a p i t a ,  wh ich  i n d i c a t e s  t h a t  b e a n s  a r e  n o t  a n  i m p o r t a n t  item i n  
t h e  E c u a d o r i a n  d i e t .  Second,  demand is  h i g h l y  r e g i o n a l i z e d ,  
m a i n l y  i n  terms of  two proper t ies :  c o l o r  and  g r a i n  s ize .  As i n  
t h e  case o f  p o t a t o e s ,  t h e  p r ice  i s  d e t e r m i n e d  f r e e l y  by t h e  
market. 
The p r o d u c t i o n  o f  beans has  remained s t a b l e  over t h e  l a s t  15 
1.3.5 Rice 
v a r i a t i o n s  i n  y i e l d ,  e s p e c i a l l y  w i t h  t h e  t r a d i t i o n a l  r a i n f e d  a n d  
f l o o d i n g  p r o d u c t i o n  s y s t e m s .  T h e  a r e a  p l a n t e d  h a s  r e m a i n e d  
r e l a t i v e l y  c o n s t a n t .  P e r - c a p i t a  r i c e  c o n s u m p t i o n  was 37.2 kg and  
h a s  t e n d e d  t o  r ise  i n  r e c e n t  years. The  pr ice  is  se t  o f f i c i a l l y .  
As w i t h  o t h e r  p r o d u c t s ,  t h e  p r i c e  o f  r i c e  h a s  b e e n  h e l d  a t  low 
l e v e l s  d u r i n g  t h e  l a s t  10  y e a r s .  Ecuador  c a n  be r e g a r d e d  a s  
The  s u p p l y  o f  r i c e t e n d s t o b e u n s t a b l e ,  o w i n g  m a i n l y t o  
c 
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s e l f - s u f f i c i e n t  i n  rice. However, i m p o r t s  of r ice  took  p l ace  
be tween 1978 and  1981 t o  meet s e a s o n a l  shor tages .  
1.3.6 Sorghum, s o y b e a n s  and  p a s t u r e  
c o n s u m p t i o n  of meat i s  low: 11.5 kg of beef and  2.3 k g  of 
p o u l t r y  p e r  year ,  b u t  demand f o r  it i s  r i s i n g  r a p i d l y .  
C u l t i v a t i o n  of sorghum began  i n  1976 and  t h a t  of s o y b e a n s  i n  
1971. The i n c r e a s e  i n  t h e  a r e a  sown t o  these  two c rops  has  
s t a g n a t e d i n  t h e l a s t  few y e a r s  a s a  c o n s e q u e n c e  o f t h e i r  low 
p r o f i t a b i l i t y ,  d u e  t o  low o f f i c i a l  prices and  h i g h  p r o d u c t i o n  
costs .  C a t t l e - b r e e d i n g  and  f a t t e n i n g  is  p r e d o m i n a n t l y  of t h e  
l o w - d e n s i t y  t y p e ,  w i t h  l i t t l e  u t i l i z a t i o n  of improved  p a s t u r e  and  
fodder. The d a i r y - c a t t l e  farms a re  r e l a t i v e l y  smal l  and  t e n d  
toward i n t e n s i v e  l a n d  use.  Ecuador  impor t s  16,000 t o n s  of 
soybeans .  Sorghum impor t s  depend o n  t h e  a v a i l a b i l i t y  of h a r d  
maize t o  meet t h e  n e e d s  of t h e  p o u l t r y  i n d u s t r y .  
The demand f o r  these  p r o d u c t s  is indexed .  P e r - c a p i t a  
1 . 3 .? Cassava  
I n  Ecuador  c a s s a v a  i s  t r a d i t i o n a l l y  e a t e n  i n  t h e  r u r a l  
a r e a s ,  m a i n l y  by t h e  p o o r e r  p e o p l e  a n d  o n  f a r m s  o f  u n d e r  10 
hectares. The market i s  r e l a t i v e l y  s m a l l ,  s i n c e  most of t h e  
c a s s a v a  grown is  consumed on  t h e  farm, a l t h o u g h  s t a r c h  I s  a l s o  
extracted f o r  i n d u s t r y .  Because  t h e  p r o d u c t  de t e r io ra t e s  
r a p i d l y ,  t h e  market p r ice  f l u c t u a t e s  s h a r p l y  d u r i n g  t h e  
p r o d u c t i o n  cycle. A l a r g e  p r o p o r t i o n  of c a s s a v a  p r o d u c t i o n  t h a t  
does e n t e r  t h e  market i s  s h i p p e d  t o  Colombia a s  t h e  g r o w i n g  a r e a s  
a re  n e a r  t h e  f r o n t i e r .  
1.4 The i n s t i t u t i o n a l  s y s t e m  of t e c h n o l o g y  g e n e r a t i o n  and  
d i s s e m i n a t i o n  
F o u r  i n s t i t u t i o n s  a r e  a s soc ia t ed  w i t h  t h e  process of 
t e c h n o l o g y  g e n e r a t i o n  and  d i s s e m i n a t i o n .  They a r e  t h e  E c u a d o r i a n  
A g r a r i a n  Reform and  Land S e t t l e m e n t  I n s t i t u t e  ( I n s t i t u t o  
E c u a d o r i a n 0  de Reforma Agraria y C o l o n i z a c i o n  -- I E R A C ) ,  the 
Table  1.6 Ecuador: H i s t o r i c a l  S e r i e s  of O f f i c i a l  P r i c e s  o f  
Agroindustr ia l  Products, 1974-1983 . 
Hard Corn Cotton Sorghum Rice Soybeans Wheat Barley Milk 
S/Lt 
( c o n s w t l o n )  

























15.40 3.30 4 074 
15.40 3.30 5.07 
17.60 3.30 6.94 
18.48 3.30 6.94 
18.48 3.30 6.94 












































N a t i o n a l  A g r i c u l t u r a l  Research I n s t i t u t e  ( I n s t i t u t o  N a c i o n a l  d e  
I n v e s t i g a c i o n e s  A g r o p e c u a r i a s  -- I N I A P ) ,  t h e  M i n i s t r y  o f  
A g r i c u l t u r e  ( M i n i s t e r i o  d e  A g r i c u l t u r a  -- MAG),  and  t h e  
Development  Bank o f  Ecuador  (Banco d e  Foment0  d e l  Ecuador  -- 
BNF). A s  p a r t  of t h e  process of l a n d  awards, I E R A C  i s  r e q u i r e d  
t o  a s s e s s  t h e  t e c h n o l o g y  a n d  r e s o u r c e  n e e d s t h a t  h a v e  t o  b e m e t  
t o  e n s u r e  t h e  s u c c e s s  o f  t h e  a g r a r i a n  r e f o r m  and  l a n d  s e t t l e m e n t  
p rograms .  I N I A P  is r e s p o n s i b l e  f o r  t e c h n o l o g y  g e n e r a t i o n ,  MAG 
f o r  t e c h n o l o g y  t r a n s f e r ,  and  BNF f o r  p r o v i d i n g  t h e  n e c e s s a r y  
c r ed i t  r e s o u r c e s .  
The s y s t e m  has  e n c o u n t e r e d  a number o f  obs t ac l e s  i n  p u r s u i n g  
t h e  o b j e c t i v e s  set. F i r s t  of a l l ,  t h e  progress  of t h e  a g r a r i a n  
r e f o r m  program h a s  been  s l o w ,  m a i n l y  f o r  l a c k  o f  r e s o u r c e s .  
S e c o n d l y ,  MAG has  n o t  s u c c e e d e d  i n  p u t t i n g  t o g e t h e r  a s t r o n g  
g r o u p  i n  t h e  a r e a  of a g r i c u l t u r a l  e x t e n s i o n .  MAG fo r  a l o n g  time 
o p e r a t e d  t h e  s y s t e m  of " N a t i o n a l  Programs,"  o n e  f o r  each p r o d u c t  
(e.g., t h e  N a t i o n a l  Rice Program). I n  r e c e n t  r e o r g a n i z a t i o n s ,  
however ,  these  p r o g r a m s  a r e  t e n d i n g  t o  d i s a p p e a r .  No i n f o r m a t i o n  
i s  a v a i l a b l e  t o  d e t e r m i n e  c l e a r l y  whether  BNF has f u l l y  
accomplished i t s  p u r p o s e s .  The volume of credi t  has  been  l a r g e ,  
e s p e c i a l l y  d u r i n g  t h e  o i l  bonanza p e r i o d s ;  80 p e r c e n t  of t h e  
t o t a l  h a s  gone  t o  a g r i c u l t u r e .  T h e r e  has  been some cri t icism of 
t h e  amount  o f  c o m m e r c i a l - t y p e  a s  opposed  t o  d e v e l o p m e n t  l e n d i n g ,  
d i v e r s i f i c a t i o n  of BNF's goa ls  i n  o t h e r  areas ,  s u c h  as 
i n f r a s t r u c t u r e  d e v e l o p m e n t ,  w a r e h o u s e s ,  etc. a s  opposed  t o  
p r o d u c t i o n  l o a n s .  
F o r  some o b s e r v e r s  (Bar sky  and  Cosse, 19811, t h e  main  
obs t ac l e s  t o  t h e  process o f  t e c h n o l o g y  g e n e r a t i o n  a n d  
d i s s e m i n a t i o n  has  been  t h e  c o m p e n s a t i o n  ro l e  t h a t  INIAP and BNF 
h a v e  had t o  p l a y  f o r  l andho lde r s  who were t h r e a t e n e d  by t h e  
a g r a r i a n  r e f o r m  programs. T h i s  c o m p e n s a t i o n  r o l e  has b e e n  
r e l a t i v e l y  easy t o  f u l f i l l  s i n c e  t h e  l a n d h o l d e r s  possess t h e  
i n s t i t u t i o n a l  means t o  express the i r  demands* b e i n g  d i r e c t l y  
r e p r e s e n t e d  i n  b o t h  i n s t i t u t i o n s .  In o o n t r a s t ,  MAG r e p r e s e n t s  
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t h e  sma l l  farmers' o r g a n i z a t i o n s  and  t r i e s  t o  a c t  a s  a c h a n n e l  
f o r  t h e i r  t e c h n o l o g y  demands.  As w i l l  be s e e n  l a t e r  i n  t h i s  
s t u d y ,  I N I A P t s  t e c h n o l o g y  s u p p l y  h a s  been l i m i t e d  by i ts  human 
and  f i n a n c i a l  resources. However, t h e  r a p i d  g r o w t h  i n  t h e  number 
of experimental  s t a t i o n s ,  and  t h e  a s s i g n m e n t  of  spec i f i c  p r o d u c t  
r e s p o n s i b i l i t i e s  t o  e a c h  s t a t i o n ,  a re  i n d i c a t i o n s  t h a t ,  a t  l e a s t  
a t  t h e  d i r ec t ive  leve l ,  t h e  t e c h n o l o g y  demands of t h e  t w o  g r o u p s ,  
l a n d h o l d e r s  and  s m a l l  farmers, have been  p e r c e i v e d .  The main  
problem i n  t e c h n o l o g y  s u p p l y  appears  t o  l i e  i n  c o n c e p t u a l i z i n g  
t h e  problems a t  t h e  p r o d u c e r  l e v e l  i n  each r e g i o n .  The  f o l l o w i n g  
s e c t i o n  c o n t a i n s  a d e t a i l e d  s t u d y  of how INIAP h a s  m o d i f i e d  i t s  
research s t r u c t u r e  t o  e l i m i n a t e  t h i s  c o n s t r a i n t  and  t o  
incorpora te  t h e  p r o d u c e r s '  m o s t  p r e s s i n g  needs i n t o  i t s  r e s e a r c h  
c r i t e r i a .  
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2 The National Research System of  Ecuador 
2.1 H i s t o r i c a l  summary 
I n  Ecuador a g r i c u l t u r a l  research  is concentrated i n  t h e  
National Agr i cu l tu ra l  Reseach I n s t i t u t e  ( I n s t i t u t o  Nacional d e  
Inves t igac iones  Agropecuarias - INIAP) ,  an autonomous agency 
a t tached  t o  t h e  M i n i s t r y  of Agricul ture .  I t s  main source of 
f inanc ing  is t h e  annual budge t  appropr ia t ion  made by t h e  c e n t r a l  
government. It a l s o  o b t a i n s  a smal l  amount of f u n d i n g  u n d e r  
agreements concluded w i t h  i n t e r n a t i o n a l  agencies  and fo re ign  
governments. I N I A P  i s  governed by a board of d i rec tors  -- 
Consejo d e  Administracion -- w i t h  t h e  fo l lowing  members: t h e  
Minister of Agricul ture ,  a r e p r e s e n t a t i v e  of t h e  p r i v a t e  a g r i -  
c u l t u r a l  s e c t o r ,  t h e  Minis te r  of Finance, a r e p r e s e n t a t i v e  of t h e  
National Development Council, t h e  General Manager of t h e  National 
Finance Corporation, t h e  Manager of t h e  National Development 
Bank, and t h e  D i rec to r  General of INIAP.  
INIAP was c rea t ed  i n  1959, b u t  d i d  no t  beg in  ope ra t ions  
u n t i l  1969 w i t h  t h e  es tab l i shment  of  t h e  Santa Cata l ina  
Experimental S ta t ion .  P r i o r  t o  I N I A P ,  a g r i c u l t u r a l  research  i n  
Ecuador was conducted mainly u n d e r  agreements w i t h  t h e  U n i t e d  
S t a t e s  Government which  c r y s t a l l i z e d  i n  two systems: 
War I1 s y s t e m  known a s  t h e  Ecuador Agr i cu l tu ra l  Experimental 
S t a t i o n ,  and a subsequen t  s y s t e m  known a s  t h e  Inter-American 
a pre-World 
A g r i c u l t u r e  Cooperative Service. 
The 25 yea r s  of INIAP opera t ion  has been a per iod of 
continuous formation, w i t h  t h e  incorpora t ion  of new a r e a s  of  
research ,  new products  and new agroecologic  zones. 
I n  1962, INIAP began work a t  t h e  nPortovlejow Experimental 
S t a t i o n ,  l oca t ed  on a s i te  d i f fe ren t  from t h a t  occupied i n  1951 
by a s t a t i o n  of t h e  same name. I n  1963, t h e  Wheat Research 
Program was t r a n s f e r e d  t o  I N I A P  a t  i t s  headquar te rs  a t  t h e  
16 
" P i c h i l i n g u e "  E x p e r i m e n t a l  S t a t i o n .  U n t i l  t h e n  t h e  Wheat  Research 
Program had been t h e  r e s p o n s i b i l i t y  o f  t h e  N a t i o n a l  Wheat 
Commission.  The A f r i c a n  Palm Program,  wh ich  was u n d e r  t h e  
M i n i s t r y  o f  Deve lopmen t ,  was a l s o  t r a n s f e r r e d .  The t r a n s f e r  t o  
I N I A P  o f t h e  A f r i c a n  P a l m  P r o g r a m  g a v e  b i r t h  t o t h e  " S a n t o  
Domingo" E x p e r i m e n t a l  S t a t i o n ,  d e v o t e d  m a i n l y  t o  r e s e a r c h  i n t o  
t h a t  c rop .  Development  of t h e  s t a t i o n ' s  p h y s i c a l  i n f r a s t r u c t u r e  
began i n  t h e  same y e a r .  I n  1969, t h e  f i r s t  r e s e a r c h  work was 
s t a r t e d  a t  t h e  "Bo l i che"  E x p e r i m e n t a l  S t a t i o n ,  o f f i c i a l l y  opened  
i n  1971 t o  se rve  t h e  Lower Guayas b a s i n  a r e a  t h r o u g h  r e s e a r c h  
work on r ice ,  b a n a n a s ,  c o t t o n ,  o i l  c r o p s ,  etc. I n  s o u t h e r n  
Ecuador ,  I N I A P  h a s  been c o n d u c t i n g  r e s e a r c h  s ince 1973 on l a n d s  
o f  t h e  Azuay Economic C o n v e r s i o n  Center ( C e n t r o  d e  R e c o n v e r s i o n  
Economica d e l  Azuay -- C R E A )  l o c a t e d  i n  Ucubanba. L a t e r ,  i n  
1974, t h e  l lAustro"  E x p e r i m e n t a l  Center was  opened  on  t h e  
C h u q u i p a t a  s i t e ,  t o  t h e  n o r t h  o f  t h e  c i t y  o f  Cuenca. By means of 
M i n i s t e r i a l  R e s o l u t i o n  No. 430 o f  March 23, 1973, t h e  Government  
e n t r u s t e d  I N I A P  w i t h  r e s p o n s i b i l i t y  f o r  banana  research, for  
which t h e  N a t i o n a l  Banana Program was r e q u i r e d  t o  a l l o c a t e  t h e  
n e c e s s a r y  f u n d s  a n n u a l l y .  I n  1978, t h e  "Napol' E x p e r i m e n t a l  
S t a t i o n  was e s t a b l i s h e d  t o  meet t h e  t e c h n o l o g y  n e e d s  o f  t h e  
n o r t h e r n  p a r t  of Ecuador ' s  Amazon region. I n  1981, I N C R A E  handed  
o v e r  t h e  Payamino P r o j e c t ,  whereupon t h e  s t a t i o n  moved i t s  
l o c a t i o n  a n d  came t o  be c a l l e d  t h e  "Napo-Payaminotl S t a t i o n .  I n  
J u n e  1980, a n  a g r e e m e n t  was c o n c l u d e d  u n d e r  which MAG handed o v e r  
t o  I N I A P  o c c u p a t i o n  ( b u t  no t  o w n e r s h i p )  of p a r t  o f  t h e  Tumbaco 
and  P i l l a r 0  farms, where  r e s e a r c h  was s t a r t e d  i n t o  s u b t r o p i c a l  
and  d e c i d u o u s  f r u i t  t rees.  I n  J a n u a r y  1982, INIAP a c q u i r e d  a 
s i t e  n e a r  P a l t a s  i n  t h e  D e p a r t m e n t  o f  L o j a t o  s e t u p  a P r o d u c t i o n  
Research Center. I n  1980, I N I A P  opened  t h e  " E l  Oro" R e g i o n a l  
Cen te r  i n  t h e c i t y  o f  M a c h a l a t o  p r o v i d e  s u p p o r t  f o r t h e  r e s e a r c h  
work b e i n g  done  i n  t h e  s o u t h e r n  c o a s t a l  a r e a .  I n  May 1983, u n d e r  
a n  agreement w i t h  MAG, I N I A P  a c q u i r e d  o c c u p a t i o n  of p a r t  o f  t h e  
Nagsiche f a r m  i n  t h e  p r o v i n c e  of C o t o p a x i ,  where it w i l l  c o n d u c t  
r e s e a r c h  i n t o  d e c i d u o u s  f r u i t  t r ee s  and  s m a l l  a n i m a l s .  I n  A p r i l  
1983, a l a n d - o c c u p a t i o n  a g r e e m e n t  was c o n c l u d e d  w i t h  t h e  commune 
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o f  " W a n a n t i a l  d e  Chanduy," loca ted  on t h e  S a n t a  E l e n a  p e n i n s u l a ,  
u n d e r  wh ich  I N I A P  received a t r a c t  of 200 hectares f o r  p r o d u c t i o n  
and  r e s e a r c h  work on t h e  c u l t i v a t i o n  of j o j o b a ,  u s i n g  r e s o u r c e s  
received u n d e r  a n  a g r e e m e n t  conc luded  between MAG and BNF, I n  
1984, u n d e r  a g r e e m e n t s  w i t h  MAG, I N I A P  received t h e  
"La M a r g a r i t a "  farm i n  Manabi and t h e  "La Guacoto" farm i n  
B o l i v a r  f o r  t h e  c o n d u c t  of  r e s e a r c h  and  t e c h n o l o g y  t r ans fe r  work. 
2.2 S t r u c t u r e  a n d  a c h i e v e m e n t s  o f  research 
I N I A P  c o n d u c t s  research work a t  t h e  e x p e r i m e n t a l  s t a t i o n ,  
r e g i o n a l  and ( m o r e  r e c e n t l y )  farm l e v e l s .  S p e c i f i c  g o a l s  a r e  s e t  
f o r  each l e v e l ,  a l t h o u g h  t h e o r e t i c a l l y  a l l  t h ree  a r e  c l o s e l y  
i n t e r r e l a t e d .  I n  p rac t i ce  o n l y  t h e  f i r s t  two levels o p e r a t e  
u n d e r  a s i n g l e  c o o r d i n a t i o n  s y s t e m ,  wh ich  is  t h e  r e s p o n s i b i l i t y  
o f  t h e  ch ief  o f  t h e  p r o d u c t  program. On-farm research i s  i n  
p r o c e s s  of o r g a n i z a t i o n  and  s t i l l  opera tes  s e p a r a t e l y  from t h e  
o t h e r  t w o  levels .  The re  is n o  c lear  d i v i d i n g  l i n e  be tween  t h i s  
t y p e s  o f  r e s e a r c h ,  which i s  t o  s u p p l y  feedback  t o  t h e  a g r o n o m i c s  
and  improvemen t  p r o j e c t s ,  and  extension a c t i v i t i e s .  The g o a l s  
a n d  s t r a t e g i e s  f o r  e a c h  r e s e a r c h  l e v e l  a r e  descr ibed  below. 
2.2.1 E x p e r i m e n t a l - s t a t i o n  r e s e a r c h  
c o n d i t i o n s  and w i t h  immediate access t o  l o g i s t i c a l  a n d  t echn ica l  
T h i s  r e s e a r c h  i s  c o n d u c t e d  u n d e r  h i g h l y  con t ro l l ed  
s u p p o r t  , 
( 1 )  
(2) 
( 3 )  
(4) 
The f o l l o w i n g  a r e  t h e  m a j o r  a c t i v i t i e s :  
g e n e t i c  improvement:  deve lopmen t  o f  new var ie t ies  
t h a t  o f f e r  be t te r  q u a l i t y  and  h i g h  y i e l d s ,  b e a r  f r u i t  
e a r l y ,  a n d  a r e  p e s t  and  d i s e a s e  r e s i s t a n t ;  
c u l t u r a l  improvements:  search f o r  more s u i t a b l e  
methods of p l a n t i n g ,  c u l t i v a t i o n ,  f e r t i l i z a t i o n ,  
h a r v e s t i n g ,  p r o c e s s i n g ,  e tc , ;  
p l a n t  h e a l t h  c o n t r o l s :  s e a r c h  f o r  more s u i t a b l e  a n d  
cheaper ways of comba t ing  c r o p  p e s t s  and  diseases;  
l i v e s t o c k  research: deve lopmen t  of management 
p r a c t i c e s ,  improvement  and f e e d i n g  of a n i m a l  s p e c i e s .  
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I N I A P  h a s  s i x  e x p e r i m e n t a l  s t a t i o n s ,  a n  e x p e r i m e n t a l  c e n t e r ,  
a p r o d u c t i o n  research center,  f i v e  experimental  farms, and  a 
r e g i o n a l  center. The r e g i o n a l  l o c a t i o n s ,  p r o d u c t s  r e s e a r c h e d  and  
s u p p o r t  d i s c i p l i n e s  o f  e a c h  of these  a r e  d e p i c t e d  i n  Table  2.1. 
I N I A P  h a s  c a r r i e d  o u t  some 14,000 t r i a l s  which  h a v e  enabled  
it t o  d e l i v e r  t o  t h e  farmers 98 v a r i e t i e s  o f  v a r i o u s  c r o p s .  It 
c u r r e n t l y  h a s  a t  i t s  d i s p o s a l  a s u b s t a n t i a l  number  o f  f a m i l i e s  
and l i nes  w h i c h  u n d e r  t h e  research p rogram c o u l d  d e v e l o p ,  w i t h i n  
a few more g r o w i n g  c y c l e s ,  i n t o  v a r i e t i e s  wh ich  would  p r o v i d e  t h e  
f a r m e r s  w i t h  new p r o d u c t i o n  a l t e r n a t i v e s .  These a c h i e v e m e n t s  
c o m p r i s e :  r i ce ,  22 l ines;  h a r d  maize, 3 fami l ies  and  1 v a r i e t y ;  
s o f t  m a i z e ,  2 l i n e s ;  p e p p e r s ,  1 l i n e ;  cucumber ,  1 l i n e ;  beans,  3 
l i nes ;  l e t t u c e ,  2 l ines ;  o n i o n s ,  5 l ines ;  c a u l i f l o w e r ,  3 l ines ;  
t o m a t o e s ,  2 l ines ;  l e n t i l s ,  1 l i ne ;  p e a s ,  2 l ines ;  t r o p i c a l  
p a s t u r e ,  5 v a r i e t i e s ;  and s u n f l o w e r ,  2 l i n e s .  L i v e s t o c k  research 
h a s  g e n e r a t e d  a p p r o p r i a t e  i n f o r m a t i o n  c o n c e r n i n g  g e n e t i c  
improvemen t  and  a d a p t a t i o n  o f  breeds, management ,  h e a l t h  a n d  
d i e t s  f o r  s w i n e ,  beef c a t t l e  and  d a i r y  c a t t l e ,  a n d  p a s t u r e  
management  and  f o d d e r  c o n s e r v a t i o n .  T h e  improved  v a r i e t i e s  
d e l i v e r e d  by I N I A P  a r e  l i s t e d  i n  Append ix  1. T h e i r  y i e l d s ,  
compared  w i t h  t h e  n a t i o n a l  averages,  a r e  shown i n  Tab le  2.2. 
2.2.2 R e g i o n a l  r e s e a r c h  
R e g i o n a l  r e s e a r c h  i s  c o n d u c t e d  on p r i v a t e  f a r m s  l o c a t e d  i n  
v a r i o u s  a g r o c l i m a t i c  zones .  The b e h a v i o r  o f  n e w  v a r i e t i e s  w i t h  
g e n e t i c  p o t e n t i a l  i s  o b s e r v e d  i n  l o c a l i t i e s  w i t h  d i f f e r e n t  
c l i m a t i c  and  soil c o n d i t i o n s  from those  p r e v a i l i n g  a t  t h e  
e x p e r i m e n t a l  s t a t i o n s .  I n  a d d i t i o n ,  t h e  i n c i d e n c e  o f  p e s t s  and  
d i seases  i s  s t u d i e d  i n  terms o f  t h e i r  i n t e r a c t i o n  w i t h  
e n v i r o n m e n t a l  c o n d i t i o n s .  P roposed  new c u l t i v a t i o n  p r a c t i c e s  a r e  
a l s o  e v a l u a t e d  t o  v a l i d a t e  t h e  r e su l t s  o b t a i n e d  a t  t h e  
e x p e r i m e n t a l  s t a t i o n s .  The farmers p r o v i d e  t h e  l a n d  f o r  t h e  
v a r i e t a l  and  agronomic p r a c t i c e s  e v a l u a t i o n  t r i a l s .  I N I A P  
f u r n i s h e s  g e n e t i c  m a t e r i a l ,  p e s t i c i d e s ,  f e r t i l i z e r s ,  and  
t e c h n i c a l  s u p e r v i s i o n  and  e x e c u t i o n  o f  t h e  e x p e r i m e n t s ,  The 
, 
19 
Table 2.1 Agricultural Research and Technical 
Support Programs and Departments 
I 
Location Programs Departments 
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Table 2.1 (contd.) 
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Soil and Fertilizers 
La Margarita Farm Pasture, Livestock - 
Table 2.2 Improved Variet ies:  Comparison o f  Y i e l d s  w i t h  National Averages 
Crop 
National Averane Av e rage for  ImDrov e d Vari e '  t iea 
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59227.3 N Y 
50 2,27207 
130 5,909 1 
100 4,545.5 
80 3.636.4 
600 27,272 07 
66 tons 3,000.0 
60 2,727.3 
60 2,72703 
3 ( tons  of  o i l )  
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h a r v e s t  is t u r n e d  o v e r  t o  t h e  farmer, t o g e t h e r  w i t h  t h e  t e c h n o -  
l o g i c a l  d a t a  g e n e r a t e d .  R e g i o n a l  r e s e a r c h  h a s  a l s o  f u n c t i o n e d  
s a t i s f a c t o r i l y  a s  a means o f  t r a n s m i t t i n g  t h e  t e c h n o l o g y  
generated,  c h i e f l y  t o  t h e  l a rge  and medium-s ized  farmers. 
R e g i o n a l  research has  been  s h a r p l y  c u r t a i l e d  f o r  l a c k  of 
r e s o u r c e s ,  p a r t i c u l a r l y  o f  v e h i c l e s  t o  reach t h e  work s i tes .  
2.2.3 On-farm research 
I n  1977, INIAP e s t a b l i s h e d  t h e  P r o d u c t i o n  Research Program 
( P r o g r a m a  d e  I n v e s t i g a c i o n  e n  P r o d u c c i o n  -- P I P )  a s  a n  
i n s t i t u t i o n a l  s t r a t e g y  des igned  t o  e n s u r e  c o n s i s t e n c y  b e t w e e n  
t e c h n o l o g y  s u p p l y  and  t h e  p r o d u c t i o n  s y s t e m s  and  t h e  farmer 
c l i e n t e l e  r e p r e s e n t a t i v e  of  each work a r e a .  
T h e  s a l i e n t  f e a t u r e  o f t h e  P I P  m e t h o d o l o g y  i s  t h a t  i t  i s  
car r ied  o u t  u n d e r  t h e  same a g r o e c o n o m i c  and  s o c i o e c o n o m i c  
c o n d i t i o n s  t h a t  p r e v a i l  among t h e  low- income farmers, on  t h e i r  
own farms, so t h a t  t h e  farmer p l a y s  a n  a c t i v e  and  r e s p o n s i b l e  
r o l e  i n  a g r i c u l t u r a l  t e c h n o l o g y  g e n e r a t i o n .  
On-farm research is  based on t h e  premise t h a t ,  f o r  
s i g n i f i c a n t  c h a n g e s  t o  be b r o u g h t  a b o u t  i n  t h e  a d o p t i o n  of 
t e c h n o l o g i e s ,  i t  is e s s e n t i a l  t h a t  t h e  a l t e r n a t i v e s  g e n e r a t e d  
s u b s t a n t i a l l y  I n c r e a s e  y i e l d s  u n d e r  t h e  a g r o c l i m a t i c  and  
S o c i o e c o n o m i c  c o n d i t i o n s  i n  which  t h o s e  farmers o p e r a t e ,  
p a r t i c u l a r l y  t h e  low- income farmers, who u p  t o  now h a v e  no t  
adopted modern t e c h n o l o g i e s .  
The p r o d u c t i o n  research p r o g r a m s  ( P I P S )  i n  e f fec t  i n  1983 
are  d e t a i l e d  i n  Table 2.3. The a d v a n c e s  a c h i e v e d  i n  on-farm 
research are  summar ized  i n  Appendix 2; t h a t  summary s e r v e s  t o  
c o n t r a s t  t h e  degree of i n t e g r a t i o n  w i t h  t h e  l e v e l  of research on 
e x p e r i m e n t a l  farms. 
Table 2.3 Production Research Programs ( P I P S )  9 1983 
Name Location/Province Support S t a t i o n  Basic Research Crops 
P I P  Carchi 
P I P  Imbabura 
P I P  Cayambe 
P I P  Manabi Zona Seca 
P I P  Balzar 
P I P  Nap0 
m* 
P I P  Quimiag-Penipe 
P I P  Puerto Lla-Chone 
I 
I 
P I P  Loja Sur 
P I P  Quininde-Malipia- 
Nueva Jerusalem 












Santa Cata l ina  Potatoes  
Santa Cata l ina  Corn- bean s-oa t s 
Santa Cata l ina  Pot a t  oes-wh e a t 
Por tovie jo  Corn-castor-gourds 
P i c h i l  i n g u e  Corn-cas sava-groundnuts 
Payamino Pasture  
Santa Cata l ina  Corn-bean s-ba rley-pas t u r e  
h) 
W 
Santa Cata l ina  Corn-beans-oa ts-ba r l e y  
Por tovie jo  and 
Boliche and 
Santo Doming0 and 
P i c h i l  i n g u e  Cof fee-cocoa-corn-bananas 
P ich i l ingue  Corn-grounduts-cassava 
P ich i l ingue  Cof fee-cocoa-corn-bananas 
PIPS  included i n  I n t e g r a l  Rural Development P ro jec t s  (Proyectos d e  Desar ro l lo  Rural 
I n t e g r a l ) .  
24 
2.3 Development  of f i n a n c i a l  r e s o u r c e s  
INIAP i s  f inanced  m a i n l y  by c e n t r a l  g o v e r n m e n t  b u d g e t  
app ropr i a t ions .  In r e c e n t  years i t s  research r e s o u r c e s  h a v e  been  
f i n a n c e d  in p a r t  by i n t e r n a t i o n a l  agreements and  c o n v e n t i o n s .  
These i n t e r n a t i o n a l  f u n d s  a r e  f o r  t h e  most p a r t  s u b j e c t  t o  l o c a l  
c o u n t e r p a r t  r e q u i r e m e n t s .  The p e r c e n t a g e  c o n t r i b u t i o n  of inter-  
n a t i o n a l  a s s i s t a n c e  c o u l d  n o t  be a s c e r t a i n e d ;  however, f r o m  t h e  
i n f o r m a t i o n  t h a t  w i l l  be p r e s e n t e d  l a t e r  it c a n  be inferred t h a t  
it is s t i l l  v e r y  small .  
Table 2.4 p r e s e n t s  a h i s t o r i c a l  s t a t i s t i c a l  series on t o t a l  
b u d g e t  a p p r o p r i a t i o n s  by t h e  c e n t r a l  g o v e r n m e n t  t o  INIAP from 
1961 t o  1983. The a v e r a g e  r a t e  of g r o w t h  (in c u r r e n t  s u c r e s )  is 
20 p e r c e n t  a y e a r .  T h i s  h i s t o r i c a l  series c o u l d  be d i v i d e d  i n t o  
t w o  p e r i o d s ,  b e f o r e  and  s i n c e  1973, s i n c e  in 1973 INIAP's 
r e s o u r c e s  were d o u b l e d  w i t h  t h e  o n s e t  of Ecuador ' s  o i l  expor t s  
bonanza.  It s h o u l d  a l s o  be n o t e d  t h a t  I N I A P  had a l m o s t  c o m p l e t e d  
i t s  e x p a n s i o n  p h a s e  in terms of t h e  number of expe r imen ta l  farms 
and research c e n t e r s .  
The h i s t o r i c a l  series f o r  t h e  s e c o n d  p e r i o d ,  1974-82, was 
def l a t ed  by t h e  a g r i c u l t u r a l  price i n d e x  s u p p l i e d  by t h e  Cen t ra l  
Bank of Ecuador .  It  w i l l  be s e e n  t h a t r  i n  1974 s u c r e s ,  I N I A P ' s  
r e a l  b u d g e t  has  d e c l i n e d  by a n  a v e r a g e  of 3 percent a year  o v e r  
t h e  l a s t  10 y e a r s .  Its rea l  budget  f o r  1982 was 38 percent  lower 
t h a n  i t s  1974 budget .  Howeverr t h e  most c r i t i c a l  y e a r  was 1977, 
when t h e  r e a l  b u d g e t  f e l l  by 50 p e r c e n t  i n  r e l a t i o n  t o  1974. 
INIAP's p r e s e n t  a c c o u n t s  s t r u c t u r e  does n o t  a l l o w  d e t a i l e d  
p r o d u c t - b y - p r o d u c t  s t u d y  of  b u d g e t  a l l o c a t i o n s .  The d e s i g n  of 
t h e  a c c o u n t i n g  s y s t e m  is b a s e d  on t h e  items a l l o c a t e d  t o  t h e  
e x p e r i m e n t a l  farms and  research c e n t e r s .  A t  t h e  farms and  
c e n t e r s  t h e  items a re  a l l o c a t e d  among o v e r h e a d  e x p e n s e s ,  s u p p o r t  
d e p a r t m e n t s ,  and  p r o d u c t  programs. A s  a r e s u l t ,  t h e  a l l o c a t i o n s  
t o  a p r o d u c t  p rogram do n o t  a c c u r a t e l y  ref lect  t h e  i n t e n s i v e n e s s  
I 
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and importance assigned t o  it a t  any given moment. Tab le  2.5 
presents t h e  h i s t o r i c a l  s e r i e s  f o r  t h e  d i s t r i b u t i o n  of INIAP's  
budget  items among t h e  experimental  s t a t i o n s  from 1961 t o  1983. 
U n t i l  1976, I N I A P  was undergoing expansion, which makes it 
d i f f i c u l t  t o  analyze t h e  s t r u c t u r e  of reg iona l  a l l o c a t i o n  of 
budget  items between 1961 and 1976. From 1977 onward t h e  
s t r u c t u r e  has been r e l a t i v e l y  s t a b l e ,  w i t h  c e n t r a l  adminis t ra t ion  
receiving 16 percent of t h e  t o t a l .  The most important experi-  
mental s t a t i o n s ,  i n  terms of volume of resourcesl  a r e  Santa 
Catal ina,  P ich i l ingue  and Boliche, which receive about 60 percent  
of t h e  resources.  The o t h e r  s t a t i o n s  and c e n t e r s  can t h u s  be  
regarded a s  marginal,  t h e  four  of them toge ther  receiving only 
24 percent of t h e  budget .  
D u r i n g  INIAP's  f irst  years  o f  operat ion,  research was 
organized around commodity programs. I n  recent  years  i t  has been 
organized around support  d i s c i p l i n e s  -- departments -- t o  form 
mul t id i sc ip l ina ry  groups which i n t e r a c t  w i t h  t h e  commodity 
programs. T h i s  reorganizat ion could be motivated i n  p a r t  by t h e  
s c a r c i t y  of resources,  which has compelled t h e  profess iona ls  t o  
handle seve ra l  product programs simultaneously.  The  resu l t  has 
been t o  e l imina te  product s p e c i a l i z a t i o n  i n  t h e  support  
d i s c i p l i n e s .  Even among v a r i e t a l  improvement personnel,  cases  
exist of a s i n g l e  profess iona l  handling more than one crop. 
. I I  . 
2.4 S t a f f i n g  
To t r a c e  t h e  h i s t o r i c a l  evolut ion of research personnel i n  
INIAP is  a very d i f f i c u l t  exercise. 
I n  t h e  f irst ,  place,  many of t h e  more h i g h l y  q u a l i f i e d  
personnel have l e f t ,  mainly t o  j o i n  p r i v a t e  e n t e r p r i s e ,  w i t h  an 
apprec iab le  number ,joining i n t e r n a t i o n a l  organizations.  
Conceptually, i t  is a complicated mat te r  t o  determine whether 
t h i s  t r a ined  s t a f f  was replaced by i n d i v i d u a l s  of equal academic 
q u a l i f i c a t i o n s  and experience. It has  t o  be borne i n  mind that 
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Table 2 . 4  Central  Government Budget A l l o c a t i o n s  
t o  I N I A P ,  1961-1983 
---- I 
t A l l o c a t i o n  ( M m s  of Sucres )  
























































Note: Data furnished by I N I A P ' s  Budget Office: D e f l a t e d  by t h e  
a g r i c u l t u r a l  p r i c e  i n d e x .  Central  Bank o f  Ecuador. 
Table 2.5 Historical Series:  Distribution of INIAP Budget Items 
Among Experimental Stat ions,  1961-1983 
General Santa Santo 
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Source: I N I A P .  
INIAP i s  t h e  l ead ing  i n s t i t u t i o n  f o r  t h e  t r a i n i n g  of a g r i c u l t u r a l  
researchers .  
I n  t h e  second p l a c e ,  f o r  p e r s o n s  who remain a t  I N I A P  f o r  a 
r e l a t i v e l y  long period, t h e  time a v a i l a b l e  f o r  research  t e n d s  t o  
d i m i n i s h .  These people t e n d  t o  devote t h e i r  time increas ingly  t o  
higher- level  admin i s t r a t ive  t a sks .  
Between 1977 and 1983, t h e  s i z e  of I N I A P ' s  t e c h n i c a l  s t a f f  
remained r e l a t i v e l y  s t a b l e ,  increas ing  by 39. Its s t ructure  a l s o  
remained r e l a t i v e l y  s t a b l e ,  w i t h  no change i n  t h e  number of 
doctora,te-level s t a f f ,  12 a t  t h e  master 's  level and t h e  
remaining 22 t echn ica l  s t a f f  were a l l  a t  t h e  pre-graduate level.  
Table 2.6 d e p i c t s  t h e  1983 d i s t r i b u t i o n  of personnel among 
t h e  var ious c r o p s  and research a c t i v i t i e s .  It is  pointed out  
t h a t  three of t h e  f i v e  doc tora te - leve l  s t a f f  were assigned t o  
adminis t ra t ion .  
researchers  were ava i l ab le ,  of whom only 9 had c a r r i e d  ou t  
postgraduate  s t u d i e s .  Among t h e  support  groups, t h e  s o i l s ,  p l a n t  
pathology and  entomology groups a r e  t h e  s t r o n g e s t ,  w i t h  25 post-  
g r a d u a t e  profess iona ls .  From t h e  s tandpoin t  of t h i s  ana lys i s ,  i t  
can be s t a t e d  t h a t  t h e r e  is  a human resources  c o n s t r a i n t  
on e f f e c t i v e  i n t e r a c t i o n  between Ecuador's NARS and I A R C s .  
For t h e  c rops  of interest  t o  t h e  I A R C s ,  only 48 
I ,. . . .  
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Table 2.6 INIAP: Technical Staff, by Work Area 
and Academic Level, 1983 
_c_ 
Work Area - 
Doctorate Master's Agronomist 
- 
4 r?ammw& 
Administration 3 9 12 
Planning 3 4 - 
Soils 12 17 
Plant Pathology 6 12 
Entomology 7 7 
Nematology 1 5 
Nutrition 2 9 
Biometrics 2 
Library Science 1 1 
Agricultural Engineering 5 


















, . .. 
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Table 2 . 6  (contd.)  
Work Area v 
Doctorate Master's Agronomist 








Dairy Catt le  























TOTAL 5 70 262 
Prepared by: Planning Department, I N I A P .  
Source: Personnel Department, I N I A P .  
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3 I n t e r a c t i o n s  Between t h e  I n t e r n a t i o n a l  A g r i c u l t u r a l  
R e s e a r c h  Centers and  t h e  National 
A g r i c u l t u r a l  Research Sys tem 
3.1 I n t r o d u c t i o n  
The i n t e r a c t i o n s  b e t w e e n  t h e  I A R C s  and t h e  N A R S  i n  Ecuador  
a r e  complex ,  w i t h  t h e  degree o f  i n t e r a c t i o n  d e t e r m i n e d  by  t h e  
c u r r e n t  s i t u a t i o n  o f  p a r t i c u l a r  commodi ty  programs.  I t  i s  f e l t  
t h a t ,  f o r  t h e  p r e s e n t  s t u d y ,  a g e n e r a l i z a t i o n  would s e r v e  n o  
u s e f u l  p u r p o s e  s ince  t h e  v a r i o u s  programs a r e  n o t  a l l  I n  t h e  same 
s i t u a t i o n .  Cases ex is t  of l o n g - s t a n d i n g  and we l l - e s t ab l i shed  
p r o g r a m s  i n  which  t h e  t h e o r e t i c a l  d i v i s i o n  of work b e t w e e n  t h e  
I A R C s  and t h e  N A R S  i s  f u n c t i o n i n g  i n  pract ice .  P r o g r a m s  a l s o  
exis t  which,  t h o u g h  s i m i l a r l y  of  l o n g  s t a n d i n g ,  a r e  d e p e n d e n t  on 
t h e  I A R C s  b o t h  f o r  germplasm a n d  f o r  f i n a n c i a l  a s s i s t a n c e  f o r  
t h e i r  o p e r a t i o n s .  E v a l u a t i o n  i s  d i f f i c u l t  i n  t h e  case of 
commodi ty  programs t h a t  h a v e  t o  s e r v e  d i f f e r e n t  a g r o e c o l o g i c a l  
z o n e s ,  f o r  example  t h e  Andean a n d  t h e  c o a s t a l  r e g i o n s ,  and i n  
which  t h e  I A R C s  have set  goa ls  f o r  o n l y  o n e  o f  t h e  r e g i o n s .  I n  
t h e s e  c a s e s  t h e  N A R S  i s  c o m p e l l e d  t o  c a r r y  o u t  s o m e  o f t h e  t a s k s  
t h a t  would t h e o r e t i c a l l y  b e l o n g  t o  t h e  I A R C .  Moreover, i n  some 
c a s e s ,  b e c a u s e  o f t h e  w e a k n e s s  o f t h e  p r o g r a m  i n  a l l  a r e a s - -  
s t a f f ,  genetic m a t e r i a l  and  f i n a n c e  -- t h e  I A R C  h a s  t o t a l l y  
replaced t h e  N A R S  In t h e  p e r f o r m a n c e  o f  i t s  f u n c t i o n s .  F i n a l l y ,  
c a s e s  exis t  of research p r o g r a m s  t h a t  c o u l d  have s u b s t a n t i a l  
P o t e n t i a l  i n  t h e  f u t u r e ,  e i t h e r  a s  i n t e r m e d i a t e  o r  a s  f i n a l  
p r o d u c t s ,  i n  w h i c h  i t  h a s  n o t  y e t  b e c o m e  c l e a r  w h a t  t h e  work  o f  
t h e  I A R C  s h o u l d  be. 
A f a c t o r  common t o  a l l  r e s e a r c h  p r o g r a m s  i n  Ecuador  is  
f i n a n c i a l  c o n s t r a i n t .  T h i s  f a c t o r  has  t o  be  c a r e f u l l y  b o r n e  i n  
m i n d  b e c a u s e  w i t h o u t  i t  t h e  i n t e r a c t i o n s  between t h e  I A R C s  and  
t h e  N A R S  would i n  mos t  cases have  been much more p r o d u c t i v e .  I t  
c a n  b e  s t a t e d  t h a t  t h e  f i n a n c i a l  c o n s t r a i n t  o n  t h e  NARS has 
r e t a r d e d t h e i m p a c t o f t h e  I A R C s b y  c r e a t i n g  a s i t u a t i o n  In 
t 
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which, f o r  lack  of research  resources ,  most o f  t h e  bes t - t ra ined  
p ro fes s iona l s  have l e f t  t o  j o i n  p r i v a t e  en te rp r i se .  I n  a number 
of cases ,  i m p o r t e d  m a t e r i a l s  a r e  not t e s t e d  w i t h  s u f f i c i e n t  
s t r ingency  owing t o  s c a r c i t y  of resources;  f o r  example, m a t e r i a l  
may be planted i n  nearby l o c a l i t i e s  t h a t  a r e  n o t  r ep resen ta t ive  
of t h e  t y p i c a l  environment i n  which t h e  crop develops. I n  o t h e r  
cases  t h e  researcher  f e e l s  compelled t o  reduce t h e  number of 
l i nes  b r o u g h t  on t o  more advanced s t a g e s  f o r  l ack  of resources ,  
and t h i s  may lead  t o  r e j e c t i o n  of ma te r i a l  t h a t  has some 
p o t e n t i a l  f o r  o the r  regions or  o the r  purposes. Generally 
speaking t h e  na t iona l  programs face  a w i d e  range of t a s k s  and 
t a r g e t s ,  such a s  research,  extension and not  i n f r e q u e n t l y  
supervis ion,  which means t h a t  coordinat ion of e f f o r t s  i s  c r u c i a l  
i n  a s i n g l e  i n s t i t u t e ,  i n  regard t o  f i n a n c i a l  cons t r a in t .  
However, r e so lu t ion  of f i n a n c i a l  problems would not  auto- 
m a t i c a l l y  improve t h e  q u a l i t y  of t h e  i n t e r a c t i o n  between t h e  
I A R C s  and t h e  N A R S  i n  every case, The d ra in  of p ro fes s iona l  
s t a f f  has a f f e c t e d  some research programs more s e r i o u s l y  than 
o t h e r s .  
before  any re f inanc ing  pol icy was u n d e r t a k e n .  
I n  some c a s e  s t  hehuman c a p i t a l  would have t o  b e  r e b u i l t  
Another f a c t o r  common t o  t h e  major i ty  of research programs 
w h i c h  l imi t s  n o t  t h e  i n t e r a c t i o n ,  b u t t h e  impac t ,  o f t h e  I A R C s  i s  
t h e  l ack  of a na t iona l  seed production and u t i l i z a t i o n  in f r a -  
s t r u c t u r e .  When we l i s t e n  t o  both  s i d e s  we l e a r n  t h a t  t h e  
country f i n d s  i t s e l f  i n  a v i c ious  c i r c l e :  it does n o t  produce 
seed, because t h e r e  is no demand, and it does not  use seed 
because s u p p l y  is lacking  or cost ly .  There  a r e  two major a spec t s  
t o  t h i s  obs t ac l e  t o  t h e  disseminat ion of new technologies.  
F i r s t ,  there is no t e c h n i c a l  a s s i s t a n c e  o r  extension s y s t e m  
through which t h e  NARS can reach t h e  farmers ,  w i t h  t h e  resul t  
t h a t  t h e  technology remains "bot t led  up" i n  t h e  experimental  
s t a t i o n s .  Second, Ecuadorian a g r i c u l t u r e  c o n s i s t s  mainly of  
s m a l l  f a r m s  w h i c h c o u l d  n o t  a f f o r d ,  o r  would n o t  w i s h ,  t o  pay f o r  
t e c h n i c a l  a s s i s t a n c e  o r  t o  purchase i n p u t s  such a s  seed. In some 
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commodity programs t h e  concept of "unsophis t icat ion" of t h e  
v a r i e t y  is being adopted a s  one o f  t h e  improvement  c r i t e r i a .  
T h i s  c o u l d  h e l p  reso lve  t h e  problem by reducing t h e  f e r t i l i z a t i o n  
and p l an t  c a r e  demands on t h e  farmer and thereby lowering h i s  
c o s t s  a n d  increas ing  t h e  benefits  accruing from t h e  improved 
var ie ty .  T h i s  concept a r i s e s  a t  t h e  NARS level;  it is not  c l e a r  
whether t h e  I A R C s  a r e  prepared t o  s a c r i f i c e  p a r t  of t h e  increase  
i n  y i e l d s  t o  achieve these  objec t ives ,  which  could f a c i l i t a t e  
seed use and production. 
I n  t h e  case of a l l  programs, a separa t ion  was observed 
between research and extension. The researchers  s t a t e  t h a t  t h e  
technological  impact has been slowed f o r  lack  of an e f f i c i e n t  
extension system t o  b r i n g  t h e  new v a r i e t i e s  t o  t h e  farmers.  For 
t h e i r  p a r t ,  t h e  extension agents  s t a t e  t h a t  research and i t s  
results have stayed i n  t h e  experimental  s t a t i o n s  and t h e r e f o r e  
they do n o t  have enough a l t e r n a t i v e s  t o  o f f e r  t o  t h e  farmers.  
I m p a r t i a l  observers  diagnose t h a t  this separa t ion  between 
r e s e a r c h  and e x t e n s i o n  is d u e  t o t h e  r e d u c t i o n  i n  t h e  number  o f  
regional  t r i a l s r  wh ich  a r e  one of t h e  p r inc ipa l  means of 
communication between research and extension workers. T h e  main 
reason f o r  t h i s  reduction is t h e  s c a r c i t y  of f u n d s  t h a t  besets 
both research and extension systems. From t h e  s tandpoin t  of t h e  
I A R C s  t h i s  l i m i t a t i o n  on t h e  number of reg iona l  t r i a l s  may be 
p r e v e n t i n g  impact when, f o r  l ack  of more extensive evaluat ion,  
v a r i e t i e s  o r  ma te r i a l  a r e  discarded t h a t  migh t  perform well i n  
s p e c i f i c  agroecologic zones. 
The production research programs (PIPS) a r e  designed t o  
resolve t h i s  problem i n  part .  However, t h e  P I P s  have two 
l i m i t a t i o n s .  F i r s t ,  t h e y  a r e  geared t o  very s p e c i f i c  condi t ions,  
i n  most cases  condi t ions  of v e r y  r e s t r i c t e d  f i n a n c i a l  capaci ty ,  
w i t h  t h e  ob jec t  of helping t h e  poorest  a reas ,  thereby p r e v e n t i n g  
exp lo i t a t ion  of t h e  var ie ty ' s  f u l l  po ten t i a l .  Second, communi- 
ca t ion  between t h e  PIPs and t h e  va r i e ty  improvement workers is 
p r a c t i c a l l y  zero,  w i t h  t h e  resu l t  t h a t  t h e  main ob jec t ive ,  t o  
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i n c o r p o r a t e  s o c i o e c o n o m i c  c r i t e r i a  i n t o  t h e  improvemen t  
d e c i s i o n s ,  i s  n o t  accomplished. 
A t t e n t i o n  s h o u l d  be g i v e n  i n  a l l  commodity programs t o  t h e  
process  by w h i c h  t h e  dec i s ion  i s  t a k e n  t o  l a u n c h  a new v a r i e t y .  
T h e r e  a r e  p e r s o n a l  and  i n s t i t u t i o n a l  f a c t o r s  t h a t  d e l a y  t h e  
d e c i s i o n .  The improvemen t  researcher is  u s u a l l y  a p e r s o n  a v e r s e  
t o  r i s k  who d o e s  n o t  t a k e  t h e  d e c i s i o n t o l a u n c h a  new v a r i e t y  
u n t i l  there  i s  a h i g h  degree of c e r t a i n t y .  Because  of t h e  
f i n a n c i a l  l i m i t a t i o n s  on t h e  number and  q u a l i t y  of t h e  o b s e r v a -  
t i o n s  h e c a n  make i n  a g i v e n  p e r i o d  o f  t ime ,  t h e  r e s e a r c h e r  
p o s t p o n e s  t h e  d e c i s i o n .  I n s t i t u t i o n a l l y ,  there  i s  no p r e s s u r e  t o  
l a u n c h  v a r i e t i e s  u n t i l  a spec i f i c ,  r e g i o n a l - s c a l e  problem ar ises .  
A t  t h a t  t ime a new v a r i e t y  p r o d u c e s ,  p o l i t i c a l l y ,  a much g r e a t e r  
impact  . 
Under t h e  s y s t e m  of l a u n c h i n g  new v a r i e t i e s  d e s c r i b e d  above ,  
t h e  i m p a c t  o f  t h e  I A R C s  c a n  b e  l i m i t e d  b y  t h e  way in w h i c h  t h e  
a c t i v i t i e s  of t h e  commodity program a r e  e v a l u a t e d .  There  a p p e a r s  
t o  b e  a t e n d e n c y t o  e v a l u a t e  t h e  p r o g r a m s  i n  terms o f t h e  n u m b e r  
o f  l i n e s  i n t r o d u c e d  a n d  t e s t e d  d u r i n g  a g i v e n  t ime p e r i o d  a n d  n o t  
of t h e  number and  q u a l i t y  of t h e  f i n a l  p r o d u c t  v a r i e t i e s  a t  t h e  
n a t i o n a l  o r  r e g i o n a l  l e v e l .  If t h i s  h y p o t h e s i s  is correct,  t h e  
s y s t e m  of t r a n s m i s s i o n  of ge rmplasm by t h e  I A R C s  t o  t h e  N A R S  
n e e d s  t o  be  r e v i e w e d  t o  e n s u r e  i n  some way t h a t  t h e  mos t  
p r o m i s i n g  m a t e r i a l  r e c e i v e s  t h o r o u g h  and  e x h a u s t i v e  e v a l u a t i o n .  
A f i n a l  f ac to r  t h a t  needs t o  be  t a k e n  i n t o  c o n s i d e r a t i o n  i n  
e v a l u a t i n g  t h e  i m p a c t  o f  t h e  I A R C s  o n  t h e  N A R S  is t h e  l a c k  o f  
c o n t i n u i t y  i n  t h e  N A R S  i n  terms b o t h  of  p o l i c i e s  a n d  of  
p e r s o n n e l .  I n  t h e  case of Ecuador ,  i n  t h e  l a s t  5 years  INIAP h a s  
had f i v e  Directors G e n e r a l ,  who h a v e  each i n  t u r n  r e o r g a n i z e d  t h e  
I n s t i t u t e .  Each Director h a s  n o t  o n l y  changed  t h e  e m p h a s i s  of 
I N I A P  -- I n  terms e i t h e r  o f  r e g i o n  o r  o f  p r o d u c t - ,  b u t  h a s  a l s o  
changed  t h e  middle-management  s t a f f ,  s u c h  a s  a s s i s t a n t  d i rec tors  
a n d  p r o d u c t  program chiefs .  S h i f t s  i n  emphas i s  h a v e  u s u a l l y  
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e n t a i l e d  r e a l l o c a t i o n  of f u n d s ,  wh ich  i n  some cases  h a s  a f f e c t e d  
l o n g - t e r m  p l a n s  u n d e r  t h e  research p rograms .  The middle-  
management  c h a n g e s  may h e l p  t o  a c c o u n t  f o r  t h e  f a c t  t h a t  t h e  more  
h i g h l y  q u a l i f i e d  p e r s o n n e l ,  a t  t h e  master's and  d o c t o r a t e  levels ,  
have  l e f t  t h e  I n s t i t u t e .  A s  a r u l e ,  p r o f e s s i o n a l s  o f  t h i s  
c a t e g o r y  r ise  t o  management l e v e l ,  b u t  when t h e i r  management 
f u n c t i o n s  c e a s e  t h e y  c a n n o t  r e t u r n  t o  t h e i r  old p o s i t i o n s ,  
3.2 Types  o f  i n t e r a c t i o n s  
The I A R C s  and t h e  N A R S  i n t e r a c t  t h r o u g h :  ( a )  t h e  exchange  
of  gene t ic  m a t e r i a l ;  ( b )  t h e  exchange  o f  i n f o r m a t i o n ;  
( c )  p e r s o n n e l  t r a i n i n g ;  ( d )  a d v i s o r y  a s s i s t a n c e  by s c i e n t i f i c  
p e r s o n n e l ;  and  ( e )  e q u i p m e n t  and  f i n a n c i n g .  These  t y p e s  o f  
i n t e r a c t i o n s  a r e  i n t e r r e l a t e d .  The intensiveness  of e a c h  inter-  
a c t i o n  d e p e n d s  on t h e  m a t u r i t y  o f  t h e  program,  t h e  common 
o b j e c t i v e s  e x i s t i n g  between t h e  I A R C s  and t h e  N A R S  and,  v e r y  
p a r t i c u l a r l y ,  t h e  p e r s o n a l  r e l a t i o n s h i p s  t h a t  h a v e  been  d e v e l o p e d  
between t h e  s c i e n t i f i c  p e r s o n n e l  o f  t h e  two  systems. A genera l  
review of  these  t y p e s  o f  i n t e r a c t i o n s  i s  g i v e n  i n  t h e  f o l l o w i n g  
p a r a g r a p h s ,  w i t h  s p e c i a l  a t t e n t i o n  t o  t h e  v a r i a t i o n s  t h a t  ex is t  
w i t h i n  e a c h  c a t e g o r y .  
The  mos t  d i r ec t  and  t a n g i b l e  fo rm o f  i n t e r a c t i o n  between t h e  
I A R C s  and t h e  N A R S  i s  t h e  exchange  o f  g e n e t i c  m a t e r i a l .  The 
I A R C s  c o n t r i b u t e  e f f e c t i v e l y  t o  r a i s i n g  p r o d u c t i o n  by i n c r e a s i n g  
t h e  a v a i l a b i l i t y  o f  germplasm t h a t  i s  be t te r  a d a p t e d  t o  t h e  
e n v i r o n m e n t a l  c o n d i t i o n s  and  t h e  p r o d u c t i o n  systems o f  t h e  N A R S .  
T h r e e  v a r i a b l e s  need  t o  be a n a l y z e d  i n  e v a l u a t i n g  t h i s  
i n t e r a c t i o n :  t h e  degree o f  d e v e l o p m e n t  o f  t h e  mater ia l ,  i t s  
q u a l i t y  o r  a d a p t a b i l i t y ,  and  i t s  q u a n t i t y .  The degree o f  
d e v e l o p m e n t  depends  on t h e  l e n g t h  o f  time f o r  which  t h e  p r o d u c t  
p r o g r a m s  o f  t h e  I A R C s  and t h e  N A R S  have been i n t e r a c t i n g .  C a s e s  
o c c u r  i n  wh ich  t h e  exchange o f  ma te r i a l  t a k e s  p lace  I n  o n e  
d i r e c t i o n  o n l y ,  from t h e  N A R S  t o  t h e  I A R C  i n  t h e  f o r m  o f  
c o l l e c t i o n  o f  n a t i v e  species. Both  t h e  I A R C  and  t h e  N A R S  t a k e  
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p a r t  i n  t h i s  c o l l e c t i o n ,  and it can make a s u b s t a n t i a l  
con t r ibu t ion  t o  a na t iona l  program t h a t  i s  j u s t  g e t t i n g  s t a r t e d .  
I n  t hese  circumstances t h e  I A R C  a l s o  c o l l a b o r a t e s  i n  eva lua t ing  
and c l a s s i f y i n g  t h e  ma te r i a l  co l l ec t ed  and thereby meets a bas ic  
need t h a t  t h e  commodity program cannot f o r  lack  of t e c h n i c a l  o r  
f i n a n c i a l  resources.  A second s tage ,  o r  degree of development, 
i n  exchanged m a t e r i a l  i s  represented by t h e  observat ion 
nu r se r i e s ,  from which t h e  commodity programs can s e l e c t  
t h e  m a t e r i a l  best  adapted t o  l o c a l  condi t ions,  t he reby  w i d e n i n g  
t h e  gene t i c  base of t h e i r  germplasm banks. These observat ion 
n u r s e r i e s  usua l ly  become t h e  d y n a m i c  f a c t o r  i n  t h e  s e l e c t i o n  
process.  From t h i s  po in t  on, t h e  degree of development of t h e  
m a t e r i a l  received by t h e  na t iona l  commodity program w i l l  depend 
on t h e  degree of matur i ty  of t h e  p r o j e c t  and compa t ib i l i t y  of i t s  
o b j e c t i v e s  w i t h  those of t h e  I A R C .  Small  programs w i t h  few 
personnel b e n e f i t  by rece iv ing  advanced ma te r i a l s ,  F4-F5. I n  
t h e s e  cases  t h e  N A R S  plays t h e  r o l e  of v a r i e t y  adaptor ,  a n d  i t s  
main t a s k  i s  t o  e l i m i n a t e  m a t e r i a l s  t h a t  a r e  not  s u i t e d  t o  t h e  
region. Large programs, w i t h  t h e  capac i ty  t o  perform cross ings ,  
g e t  t o  handle segregat ion mater ia l .  I n  these cases ,  t h e  NARS 
c o n t r i b u t e s  toge the r  w i t h  t h e  I A R C  by s e n d i n g  promising na t iona l  
c ross ings .  
When there is  r e l a t i v e l y  g r e a t e r  compa t ib i l i t y  of o b j e c t i v e s  
between t h e  I A R C  and a g i v e n  n u m b e r  of  N A R S s ,  a s  i n  t h e  c a s e  of  
t h e  reg iona l  programs of c e r t a i n  I A R C s ,  t h e  dup l i ca t ion  o f  e f f o r t  
i n  t h e  N A R S s  i n  t h e  handling of m a t e r i a l s  t e n d s  t o  disappear.  In 
these cases  t h e  I A R C  forms, w i t h  t h e  h e l p  of t h e  N A R S ,  a bank of 
well-advanced m a t e r i a l s  t a i l o r e d  t o  t h e  general  c h a r a c t e r i s t i c s  
of t h e  region which  can be introduced by t h e  N A R S .  T h i s  exchange 
t e n d s  t o  be  more e f f e c t i v e  because t h e  N A R S  b e n e f i t s  from t h e  
v a r i a b i l i t y  of t h e  germplasm obtained from t h e  I A R C ,  b u t  p a r t  of 
t h e  process of s e l e c t i o n  t o  meet l o c a l  condi t ions  i s  e l i m i n a t e d .  
T h i s  process is coordinated and executed by t h e  I A R C .  
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For t h e  major i ty  of commodity programs, t h e  t r i a l  n u r s e r i e s  
a r e  not  a t t r a c t i v e  because they usua l ly  concern m a t e r i a l s  t h a t  
have been improved v e r t i c a l l y  t o  resolve a p a r t i c u l a r  problem, 
w i t h  t h e  result  t h a t  even those l i nes  t h a t  perform well  i n  terms 
of t h a t  s p e c i f i c  problem w i l l  undoubtedly f a i l  t o  do so on o t h e r  
counts. For t h e  small  programs, w i t h  l i t t l e  acquired experience,  
these t r i a l  n u r s e r i e s  can become a dra in  on time and resources  
out of proportion t o  t h e  b e n e f i t s  they y i e l d .  For t h e  l a rge ,  
experienced programs, some o f  t hese  n u r s e r i e s  can be used a s  a 
source of r e s i s t ance ,  although it is  f e l t  t h a t  t h i s  i s  a t a s k  
incumbent more d i r e c t l y  on t h e  I A R C s .  
F o r t h e  N A R S ,  t h e  q u a l i t y  o f t h e  m a t e r i a l  v a r i e s  w i t h  t h e  
loca t ion  of t h e  I A R C .  The hypothesis may b e  advanced t h a t ,  i n  
Ecuador, when t h e  q u a l i t y  of ma te r i a l  is evaluated i n  r e l a t i o n  t o  
such parameters a s  q u a l i t y  and form of t h e  product,  a d a p t a b i l i t y  
of t h e  v a r i e t y  t o  microclimates,  and ca re  requirements imposed on 
t h e  farmer,  t h e  m a t e r i a l s  der iving from regional  programs of t h e  
I A R C  have t h e  h ighes t  p robab i l i t y  of conformity and c a l l  f o r  t h e  
lowest  expenditure o f  time and e f f o r t  on t h e  p a r t  of t h e  N A R S .  
N e x t  i n  order  of p robab i l i t y  follow t h e  ma te r i a l s  provided by 
I A R C s  f r o m t h e  s a m e c o n t i n e n t  o r  a r e a ,  b u t  on ave rage  t h e s e  
demand more t ime and e f f o r t  on t h e  p a r t  of t h e  N A R S .  Fina l ly ,  
i n t e r c o n t i n e n t a l  exchanges have a low p robab i l i t y  of conforming 
t o  t h e  t h r e e  g r o u p s  of parameters r e fe r r ed  t o  above. 
I n  t h i s  s t u d y  i t  was observed t h a t  t h e  quant i ty  o f  ma te r i a l  
received by l o c a l  commodity programs may be con t ro l l ed  by t h e  
program i t s e l f .  There i s  f l e x i b i l i t y  on both s ides  f o r  dec is ion  
as t o  how much t o  send and t o  receive.  The programs decide,  i n  
l i g h t  of t h e i r  resources ,  how much ma te r i a l  t o  t e s t  and what da ta  
t o  c o l l e c t .  The I A R C  a s s i s t s ,  on t h e  b a s i s  of information 
co l l ec t ed  from a number of count r ies ,  w i t h  s e l e c t i o n  of t h e  
ma te r i a l  t h a t  i s  most l i k e l y  t o  be s u i t a b l e  a t  t h e  l o c a l  l e v e l .  
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I n  terms o f  d i v i s i o n  o f  work, a l l  t h e  commodi ty  p r o g r a m s  
f ee l  t h a t  t h e  I A R C ' s  c o n t r i b u t i o n  can be v a l u a b l e  i n  t h ree  ways. 
F i r s t ,  t h e  NARS c a n  b e n e f i t  f rom t h e  g r e a t  gene t ic  v a r i a b i l i t y  
w i t h i n  t h e  I A R C s '  ge rmplasm banks.  Second,  t h i s  v a r i a b i l i t y  is  
t o  some d e g r e e  dynamic ,  owing  t o  t h e  I A R C s '  c o n t i n u o u s  improve-  
m e n t w o r k .  F o r  e a c h  N A R S t h i s  r a n g e  o f  v a r i a t i o n  w o u l d  b e  
d r a s t i c a l l y  r e d u c e d  i n  t h e  a b s e n c e  o f  t h e  I A R C s .  T h i r d ,  t h e  N A R S  
b e n e f i t s  f i n a n c i a l l y  t h r o u g h  t h e  c o s t - f r e e  t r a n s m i s s i o n  o f  
m a t e r i a l  by t h e  I A R C .  The f i n a n c i a l  s i t u a t i o n  o f  Ecuador ' s  NARS 
means t h a t  m o s t  of t h e  commodi ty  p r o g r a m s  would be u n a b l e  t o  
d e f r a y  t h e  c o s t s  o f  f i n d i n g  and  t r a n s p o r t i n g  t h e  m a t e r i a l .  The 
g e n e r a l  c o n s e n s u s  i s  t h a t ,  i n  t h e  case o f  Ecuador ,  t h e  exis tence 
o f t h e  I A R C s  c a n  s p e e d  u p  t h e  p r o c e s s  o f  s e l e c t i o n  a n d  i m p r o v e -  
ment  of m a t e r i a l s .  
A l l  t h e  commodi ty  p r o g r a m s  regard t h e  r ece ip t  o f  i n f o r m a t i o n  
a s  a p o s i t i v e  e f f ec t  o f  i n t e r a c t i o n  w i t h  t h e  I A R C s .  
Communica t ion  i s  a d e f i n i t e  s t i m u l u s  t o  t h e  g e n u i n e  e x c h a n g e  o f  
i d e a s  and  i n f o r m a t i o n ,  wh ich  g i v e s  r i se  t o  a p r o c e s s  i n  wh ich  t h e  
p a r t i c i p a t i n g  members a c t  a s  members o f  a d a t a  r e c e i v i n g  and 
t r a n s m i s s i o n  center.  The d a t a  c a n  b e  g r o u p e d  i n t o  t h ree  
c a t e g o r i e s  a c c o r d i n g  t o  t h e i r  use :  g e n e r a l  d a t a ;  d a t a  f rom 
i n t e r n a t i o n a l  n u r s e r i e s ;  and  s p e c i f i c  t e c h n i c a l  o r  l o g i s t i c a l  
d a t a  r e q u e s t e d  by t h e  NARS. The  m a j o r i t y  o f  t h e  commodi ty  
p r o g r a m s  receive t h e  a n n u a l  r e p o r t s  a n d  i n f o r m a t i o n  b u l l e t i n s  o f  
t h e  I A R C s ,  e i t h e r  d i r e c t l y  o r  t h r o u g h  l i b r a r i e s .  I n  some cases ,  
t h e  l o c a l  researchers c o m p l a i n e d  t h a t  t h i s  s e rv i ce  i s  d e c l i n i n g  
i n  r e l a t i o n  t o  p r e v i o u s  y e a r s .  A n o t h e r  v i e w  expressed was t h a t  
t h e  i n f o r m a t i o n  c o n t a i n e d  i n  t h e  f r e e  p u b l i c a t i o n s  i s  o f  a v e r y  
g e n e r a l  nature .  The  N A R S  c a n n o t  a f f o r d  t h e  more  d e t a i l e d  
p u b l i c a t i o n s ,  e i t h e r  on a p e r s o n a l ,  p rogram o r  l i b r a r y  b a s i s .  
M o s t  o f t h e  p r o g r a m s  f i n d  t h e  r e s u l t s  o f t h e  w o r k  o f t h e  i n t e r -  
n a t i o n a l  n u r s e r i e s  i n  t h e  v a r i o u s  c o u n t r i e s  v e r y  u s e f u l ,  s i nce  
t h e y  f u r n i s h  l o c a l  improvemen t  a g e n t s  w i t h  b r o a d e r  c r i t e r i a  f o r  
d e c i d i n g  on t h e  m a t e r i a l  t h e y  a r e  g o i n g  t o  select .  F o r  t h e  
p r o g r a m s  t h a t  p a r t i c i p a t e  i n  t h e  n e t w o r k  o f  i n t e r n a t i o n a l  
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nurse r i e s ,  t h e  r e c e i p t  of t h i s  k i n d  of information makes up  f o r  
a l l  t h e  e f f o r t  and resources  devoted t o  r u n n i n g  t h e  nurser ies .  
The g r e a t e s t  d i v e r s i t y  of opinion r e l a t e d  t o  access  t o  
information and t h e  timeliness of i t s  r e c e i p t  concerned t h e  
t echn ica l  o r  l o g i s t i c a l  information requested by l o c a l  techni-  
cians.  The  main determinant  of t h i s  d i v e r s i t y  is  t h e  degree of 
i n t e r r e l a t i o n s h i p  e x i s t i n g  between t h e  l o c a l  commodity program 
and t h e  I A R C .  For example, t h e  presence of t h e  reg iona l  
programs of t h e  I A R C  f a c i l i t a t e s  i n t e r a c t i o n  of t h i s  k i n d .  
Another d e t e r m i n i n g  f a c t o r  i s  t h e  degree o f  development of 
personal r e l a t i o n s h i p s  between the  research s t a f f  on t h e  two 
s ides .  If t h e  researchers  know each o the r  personal ly  beforehand, 
t he  l o c a l  researcher  has g r e a t e r  confidence i n  asking f o r  in for -  
mation and t h e  I A R C  researcher  has a g r e a t e r  commitment t o  seek 
and communicate so lu t ions .  
Three suggest ions were made f o r  improving t h e  exchange of 
information between t h e  I A R C s  and t h e  NARS. F i r s t ,  t h e r e  should 
be more ex tens ive  cos t - f ree  d i s t r i b u t i o n  of documents containing 
d e t a i l e d  information, a t  l e a s t  t o  t h e  experimental  s t a t i o n  
l i b r a r i e s ,  s ince  most experimental  s t a t i o n  researchers  do not  
have access  t o  t h e  c e n t r a l  l i b ra ry .  Second, t echn ica l  journa ls  
should be e s t ab l i shed  f o r  t h e  product programs of t h e  I A R C s ,  
in te rmedia te  between the  information l e v e l  and t h e  s c i e n t i f i c  
l e v e l  of t h e  spec ia l i zed  i n t e r n a t i o n a l  reviews; t hese  would f i l l  
a gap, e spec ia l ly  f o r  middle-level researchers ,  a t  t h e  agronomist 
and master's l eve l .  F ina l ly ,  t h e  I A R C s  could h e l p  promote and 
coordinate  t h e  publ ica t ion  of papers prepared by l o c a l  
researchers.  On t h i s  po in t ,  I I C A  i s  coordinating t h e  compilation 
of works on l i ves tock  breeding and f a t t e n i n g  i n  Ecuador. I n  
I I C A ' s  opinion, t h i s  i s  a t a sk  t h a t  could be performed more 
e f f e c t i v e l y  w i t h  f inancing and coordinat ion by b i l a t e r a l  
agencies.  
The f a i l u r e  t o  p u b l i s h  work done l o c a l l y  may be dampening 
t h e  impac t  o f t h e  I A R C s t o t h e  e x t e n t  t h a t  advantage  i s  n o t  b e i n g  
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t a k e n  of e x p e r i e n c e  of i n d i v i d u a l  cases  t o  g e n e r a t e  n e w  
h y p o t h e s e s  and  methodologies .  Moreove r r  f a i l u r e  t o  p u b l i s h  t h e  
r e s u l t s  o f  programs and  t h e  i n s t a b i l i t y  o f  N A R S  p e r s o n n e l  c a u s e s  
h y p o t h e s e s  t h a t  h a v e  a l r e a d y  been  f u l l y  accepted o r  rejected t o  
be t e s t ed  a g a i n .  T h i s  k i n d  of e v i d e n c e  i s  b e i n g  e n c o u n t e r e d  i n  
t h e  c o m p i l a t i o n  by I I C A ,  m e n t i o n e d  e a r l i e r .  F i n a l l y ,  t h e  major 
d i f f i c u l t y  i n  q u a n t i f y i n g  t h e  impact  of t h e  I A R C s  on t h e  n a t i o n a l  I 
s y s t e m  is  t h e  l a c k  of communica t ion .  
W i t h o u t  e x c e p t i o n ,  a l l  t h e  p r o d u c t  programs have b e n e f i t e d  
from t h e  p r o f e s s i o n a l  t r a i n i n g  of fe red  by t h e  I A R C s .  D u r i n g  t h e  
i n t e r v i e w s  w i t h  d i r ec to r s  and  program c h i e f s  it became c l e a r  t h a t  
t h e  c o u r s e s  o f fe red  by t h e  I A R C s  c a n  be u t i l i z e d  by t h e  n a t i o n a l  
program t o  accomplish v a r i o u s  k i n d s  of  p u r p o s e s .  Given  t h e  h i g h  
s t a f f  t u r n o v e r ,  t h e  I A R C  s h o r t  c o u r s e s  p r o v i d e  a means  f o r  r a p i d  
and  e f f e c t i v e  t r a i n i n g  of r e p l a c e m e n t  s t a f f .  T h i s  o p t i o n  i s  
p a r t i c u l a r l y  u s e f u l  when t h e  vacancy  t o  be f i l l e d  is  t h a t  of 
p r o d u c t  program chief .  The d i r ec to r s  of t h e  N A R S  expressed t h e i r  
a p p r e c i a t i o n  t h a t  t h i s  t r a i n i n g  was almost  a l w a y s  i m m e d i a t e l y  
a v a i l a b l e  s i n c e  it h e l p s  t o  a l l e v i a t e  t h e  d i s c o n t i n u i t y  i n  
research work. 
Somewhat a l o n g  t h e  same l i n e s ,  t h e  s h o r t  c o u r s e s  a r e  used  t o  
t r a i n  p e r s o n n e l  w i t h i n  t h e  p rogram t o  t a k e  charge of p r o d u c t  
programs i n  t h e  f u t u r e .  I n  t h e  w e l l - s t r u c t u r e d  p r o d u c t  program, 
i n  w h i c h  i t  i s  s o u g h t t o  b u i l d  u p  a s t r o n g  c o r p s  o f  p o s t g r a d u a t e -  
l e v e l  researchers, t h e  s h o r t  c o u r s e s  s e r v e  t o  m o t i v a t e  and  se lec t  
o u t  p e r s o n n e l  who w i l l  be s e n t  abroad. F i n a l l y ,  t h e  s h o r t  
c o u r s e s  f o r  w i d e l y  e x p e r i e n c e d  p e r s o n n e l  a r e  u s e d  t o  m o t i v a t e  
them and  s t i m u l a t e  t h e i r  e n d e a v o r s .  
O p i n i o n s  v a r y  w i t h  r e g a r d  t o t h e  q u a l i t y  o f t h e  s h o r t  
c o u r s e s .  Di rec tors  c o n s i d e r  t h a t  t h e  q u a l i t y  i s  good and  h e l p s  
t o  t r a i n  t h e  researchers. Many commodi ty  program ch ie f s  fee l  
t h a t  t h e  c o u r s e  c o n t e n t  i s  t o o  r i g o r o u s .  Most of them a r g u e  t h a t  
t h e  c o u r s e s  a r e  t o o  t e c h n i c a l  and  do n o t  p r o v i d e  t h e  t r a i n e e s  
, 
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w i t h  t h e  b a s i c  t o o l s  t o  go back and  d i a g n o s e  p r o b l e m s  and  devise 
s o l u t i o n s .  A s  a r e s u l t ,  t h i s  i n t e r a c t i o n  c o u l d  be c r e a t i n g  
dependence  o f  t h e  N A R S s  on t h e  I A R C s  i n  t h e  f u t u r e  e x e c u t i o n  of 
t h e  p r o g r a m s  and  t h e  research work, On t h i s  b a s i s  it is i n t e n d e d  
t o  r e f u t e  t h e  i dea  t h a t  t h e  I A R C  s h o r t  c o u r s e s  c o u l d  replace t h e  
formal a c a d e m i c  t r a i n i n g  of t h e  p o s t g r a d u a t e  c o u r s e s .  
One c r i t i c i sm o f  t h e  s h o r t  c o u r s e s  i n  some d i s c i p l i n e s  
c o n c e r n s  t h e  degree o f  t e c h n i c a l  s o p h i s t i c a t i o n  o f  t h e  m a t e r i a l s  
and i n s t r u m e n t s  u s e d  i n  t h e  c o u r s e .  A l though  t h e  t ra inee  c a n  
a s s i m i l a t e  t h e  t r a i n i n g  and e v a l u a t e  i t s  u s e f u l n e s s ,  it is o f t e n  
d i f f i c u l t  f o r  h i d h e r  t o  p u t  t h e  l e a r n i n g  i n t o  p r a c t i c e  b e c a u s e  
t h e  N A R S  l a c k s  t h e  i n f r a s t r u c t u r e  o r  t h e  means t o  a c q u i r e  it, It 
is t h e r e f o r e  recommended t h a t  t h e  c o u n t r y ' s  i n f r a s t r u c t u r e  
d e v e l o p m e n t  be c o n s i d e r e d  i n  d e s i g n i n g  c o u r s e s  so t h a t  less 
s o p h i s t i c a t e d  a l t e r n a t i v e s  c o u l d  be  o f f e r e d .  
An a d d i t i o n a l  b e n e f i t  t o  t h e  knowledge  a c q u i r e d  i s  t h a t  t h e  
l o c a l  researcher  is a b l e  t o  s e e t h e  p r o b l e m s  o f  his c o u n t r y  o r  
r e g i o n  i n  better p e r s p e c t i v e ,  e.g., on  a L a t i n  Amer ican  scale. 
Ano the r  s u c h  b e n e f i t  is t h e  o p p o r t u n i t y  t o  make p e r s o n a l  c o n t a c t  
w i t h  I A R C  researchers, c o n d u c i v e  t o  bet ter  I A R C - N A R S  i n t e r a c t i o n  
i n  t h e  f u t u r e .  
A v a r i a n t  o f  t h e  I A R C  s h o r t  c o u r s e s  i s  h e l d  i n  t h e  c o u n t r y  
i t se l f .  The l a t t e r  c o n s i s t  o f  a cyc le  of  n a t i o n a l - l e v e l  meet ings 
compris ing:  ( a )  c o n f e r e n c e s  w i t h  i n t e r n a t i o n a l  p a r t i c i p a n t s  t o  
d i a g n o s e  t h e  n a t i o n a l  s i t u a t i o n  and d e s i g n  a n d  l a u n c h  
e x p e r i m e n t s ;  ( b )  a second  meet ing,  some time l a t e r ,  t o  e v a l u a t e  
t h e  i n t e r m e d i a t e  r e s u l t s  and p l a n  l o c a l  experiments f o r  each 
p a r t i c i p a n t ;  (0)  a t h i r d  m e e t i n g  t o  " h a r v e s t "  t h e  e x p e r i m e n t s  and 
d i s c u s s  r e s u l t s ;  and  ( d )  a f o u r t h  meet ing t o  r e p o r t  and d i s c u s s  
t h e  r e s u l t s  of t h e  l o c a l  e x p e r i m e n t s  and p l a n  f u t u r e  a c t i v i t i e s .  
These c o u r s e s  are  v e r y  well r e c e i v e d  by l o c a l  researchers  b e c a u s e  
t h e y  a f f o r d  a n  o p p o r t u n i t y  f o r  c o n t a c t  b e t w e e n  t h e m s e l v e s  and f o r  
a c t i v e  p a r t i c i p a t i o n  i n  t h e i r  deve lopmen t .  They a l s o  serve t o  
i d e n t i f y  s p e c i f i c  problems a t  t h e  l o c a l  leve l .  They a r e  commonly 
v e r y  h e l p f u l  when a new v a r i e t y  i s  being launched on t h e  market 
by t h e  NARS. 
Another t r a i n i n g  con t r ibu t ion  by t h e  I A R C s  has been support  
of t h e  N A R S s  i n  ob ta in ing  i n t e r n a t i o n a l  f e l lowsh ips  f o r  post-  
graduate  s t u d i e s .  Ecuador's N A R S  does not  have t h e  f u n d s  t o  s e n d  
personnel abroad. There  is  a consensus t h a t ,  g i v e n  good 
coordinat ion between N A R S s ,  I A R C s  and b i l a t e r a l  agencies? t h e  
e x i s t i n g  resources  can be harnessed t o  p u t  t oge the r  an i n f l u e n -  
t i a l  g roup  of l o c a l  research personnel i n  each commodity program. 
Where t h e r e  i s  a r e g i o n a l  I A R C  program, t h e  p r e s e n c e  i n  t h e  
country of one o r  more i n t e r n a t i o n a l  research personnel a l lows  a 
form o f u s i t u t r a i n i n g t o  b e  g i v e n  w h i c h  h a s  been g r e a t l y  
appreciated.  T h i s  t r a i n i n g  a l lows  l o c a l  personnel t o  harness  t h e  
experience of t h e  i n t e r n a t i o n a l  researcher  t o  resolve day-to-day 
problems. However, t h e  N A R S  r e p r e s e n t a t i v e s  had e x p l i c i t  
r e se rva t ions  about t h i s  ass i s tance .  I t  i s  e s s e n t i a l  t h a t  t h e  
i n t e r n a t i o n a l  research  o f f i c e r  possess  w i d e  experience i n  a 
number of coun t r i e s  and not  j u s t  be a r ecen t ly  graduated PhD. 
Other requirements concern t h e  personal q u a l i t i e s  of t h e  
i n t e r n a t i o n a l  research o f f i c e r  a n d  h i s  a b i l i t y  t o  r e l a t e  t o  t h e  
l o c a l  research personnel.  
Both the I A R C s  and t h e  N A R S s  a r e  devoting ever- increasing 
a t t e n t i o n  t o  on-farm experiments. Some of t h e  I A R C s  a r e  o f f e r i n g  
s h o r t  courses  t o  t r a i n  personnel i n  t h i s  t y p e  of research. The 
na t iona l  coord ina tors  of t h e  product research programs ( P I P S )  
f e e l  t h a t  i n t e r - I A R C  coordinat ion is  lacking  w i t h  r e spec t  t o  t h e  
goa l s  of t h i s  l i n e  of research and  t h a t  t h e  courses  of fe red  i n  
t h e  var ious IARCs consequently l a c k  homogeneity. An e f f o r t  could 
u s e f u l l y  b e  made t o  s tandard ize  t h e  goa ls  and conten t  of t h e  
courses.  
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The t h r e e  t y p e s  of i n t e r a c t i o n s  described above involve some 
of t h e  v a r i e t i e s  of i n d i r e c t  s u p p o r t  of s c i e n t i f i c  personnel 
of fe red  by t h e  I A R C s  t o  t h e  NARSs. I n  t h i s  s e c t i o n  it is  
proposed t o  descr ibe  t h e  d i r e c t  r e l a t i o n s h i p s  between t h e  
research workers of t h e  two i n s t i t u t i o n s .  Where there is  no 
l o c a l  I A R C  r ep resen ta t ive?  t h e  support  of s c i e n t i f i c  personnel i s  
g i v e n  d u r i n g  t h e  per iodic  v i s i t s  by IARC research s t a f f .  The 
most frequent visi ts  a r e  those by t h e  s t a f f  respons ib le  f o r  t h e  
i n t e r n a t i o n a l  nu r se r i e s?  p a r t i c u l a r l y  t h e  I A R C  improvement 
researchers.  Visits by researchers  i n  o the r  d i s c i p l i n e s  a r e  l e s s  
f r e q u e n t .  I n  t h e  opinion of l o c a l  researchers?  t h e  usefu lness  of 
t hese  visits v a r i e s  i n  proportion t o  t h e  i n t e r e s t  of t h e  v i s i t i n g  
researcher.  The v i s i t  i s  usua l ly  very s h o r t ,  so t h a t  there  is no 
t ime t o  d iscuss  l o c a l  problems. I n  t h e s e  cases  t h e  v i s i t i n g  
o f f i c e r  concent ra tes  on d i s c u s s i n g  t h e  performance of t h e  inter- 
na t iona l  nurser ies .  A s  a rule  t h e  vis i ts  a r e  scheduled t o  
coincide w i t h  t h e  time of harvest ing of t h e  i n t e r n a t i o n a l  
experiments. 
Where r e l a t i o n s h i p s  between t h e  l o c a l  commodity program and 
t h e  I A R C  a r e  more h i g h l y  developed? t h e  visi ts  a r e  more frequent? 
and on occasion t h e  i n t e r n a t i o n a l  research o f f i c e r  responds t o  
c a l l s  by t h e  commodity program t o  reso lve  some s p e c i f i c  problem. 
I n  t hese  cases  of more h i g h l y  i n t eg ra t ed  r e l a t i o n s h i p s ?  support  
by s c i e n t i f i c  personnel e x t e n d s  beyond t h e  a rea  of gene t i c  
improvement t o  include o the r  research d i s c i p l i n e s .  
S c i e n t i f i c  s u p p o r t  by t h e  I A R C i s g r e a t e s t w h e r e t h e r e i s  a 
l o c a l  I A R C  representa t ive .  A s  discussed i n  t h e  case  of t r a i n i n g ,  
t h e  personal presence of an I A R C  r ep resen ta t ive  p e r m i t s  day-to- 
day i n t e r a c t i o n  w i t h  t h e  l o c a l  research personnel. I n  addi t ion ,  
they p a r t i c i p a t e  i n  t h e  country o r  regional  t r a i n i n g  courses  and 
a l s o  c o l l a b o r a t e  i n  t h e  s e l e c t i o n  of candidates  f o r  I A R C  
spec ia l i zed  t r a i n i n g  courses.  
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The f i n a l  t y p e  o f  I A R C - N A R S  i n t e r a c t i o n  i s  i n  t h e  f i e l d  of 
e q u i p m e n t  and f i n a n c i n g .  I t  w i l l  be recalled t h a t  t h e  b i r t h  and  
d e v e l o p m e n t  of Ecuador ' s  N A R S  were fostered and s t i m u l a t e d  d u r i n g  
t h e  ea r ly  s t a g e s  by t h e  Rockefeller F o u n d a t i o n ,  and  d u r i n g  t h e  
1970s by Inter-American Development  Bank ( I D B )  loans. There  is 
t h e r e f o r e  a t e n d e n c y  t o  c a l l  f o r  greater  I A R C  i n t e r v e n t i o n  i n  
t h i s  a r e a .  D i s c o u n t i n g  these r e q u e s t s ,  it is r e c o g n i z e d  t h a t  t h e  
I A R C s  h a v e  made p o s i t i v e  and  above a l l  t i m e l y  c o n t r i b u t i o n s  which 
have  p e r m i t t e d  a n d  f a c i l i t a t e d  c o n t i n u i t y  of research work. 
F i r s t  o f  a l l ,  t h e  I A R C s  h a v e  d e f r a y e d  t h e  c o s t s  of c o l l e c t i n g ,  
l o o k i n g  a f t e r  and  t r a n s m i t t i n g  genet ic  ma te r i a l ,  a c t i o n  which i n  
t h e  p r e v a i l i n g  f i n a n c i a l  s i t u a t i o n  would  h a v e  been  s e r i o u s l y  
l i m i t e d .  S e c o n d l y ,  owing  t o  impor t  d i f f i c u l t i e s  and  b u d g e t  
c o n s t r a i n t s ,  some o f  t h e  l o c a l  p r o d u c t  programs h a v e  had t o  ask 
t h e  I A R C  t o  s end ,  i n  a d d i t i o n  t o  seed, s u p p l i e s  r e q u i r e d  t o  car ry  
o u t  t h e  e x p e r i m e n t s ,  s u c h  a s  i d e n t i f i c a t i o n  cards ,  bags f o r  
c r o s s i n g  v a r i e t i e s ,  etc., which do  n o t  c o s t  a g r e a t  d e a l  b u t  a r e  
e s sen t i a l  t o  t h e  work. T h i r d l y ,  t h e  I A R C s  h a v e  d o n a t e d  e q u i p m e n t  
s u c h  a s  d r y e r s ,  s e l e c t o r s ,  etc. wh ich  f a c i l i t a t e  t h e  research 
work and  i n  some cases  p e r m i t  t h e  u s e  o f  more modern t e c h n i q u e s .  
F i n a l l y ,  where t he re  is a l o c a l  I A R C  r e p r e s e n t a t i v e ,  t h e  program 
benef i t s  f r o m  t h e  e x i s t e n c e  of a n  a d d i t i o n a l  b u d g e t  which o f t e n  
a l lows  e x p e n d i t u r e s  t o  be made p rompt ly  which  a re  r e i m b u r s e d  
l a t e r ,  upon c o m p l e t i o n  of l oca l  b u r e a u c r a t i c  p r o c e d u r e s .  A n o t h e r  
a d v a n t a g e  I n  these cases  is t h e  a v a i l a b i l i t y  of v e h i c l e s  f o r  t h e  
commodity p rogram,  t h e  l o c a l  v e h i c l e s  b e i n g  immobilized f o r  lack 
of spare  p a r t s .  
I n  d i s c u s s i o n  of t h e  v a r i o u s  t y p e s  o f  IARC-NARS i n t e r -  
a c t i o n s ,  t h e  t y p e  i n v a r i a b l y  described a s  m o s t  e f f e c t i v e  was t h a t  
d e r i v i n g  f rom t h e  p r e s e n c e  of a l o c a l  I A R C  r e p r e s e n t a t i v e .  How- 
e v e r r  t h i s  f a c t  has  t o  be considered i n  t h e  c o n t e x t  of Ecuador ' s  
NARS. A s  s t a t e d  i n  t h e  i n t r o d u c t i o n ,  t h e  major c o n s t r a i n t s  a r e  
t h e  scarc i ty  o f  f u n d s  and  of p o s t g r a d u a t e  p e r s o n n e l ,  so t h a t  a n y  
d i r ec t  i n t e r v e n t i o n  i n  those areas  has  a l a rge  and  immediate 
impact. Neither t h e  l o c a l  research p e r s o n n e l  n o r  t h e  I A R C  
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r ep resen ta t ives  a r e  c l e a r  about what would happen i f  t h i s  d i r e c t  
s u p p o r t  were t o  disappear i n  t h e  f u t u r e .  It  i s  poss ib l e  t h a t  t h e  
commodity programs would s t agna te  a t  t h e  same level a s  t h e  
commodity programs t h a t  do not  enjoy t h a t  support .  It  is 
t h e r e f o r e  necessary t o  eva lua te  t h e  degree of paternal ism and 
dependence t h a t  t hese  in t e rven t ions  a r e  creat ing.  Looking toward 
t h e  f u t u r e ,  ways m u s t  be sought t o  achieve t h e  p o s i t i v e  e f fec ts  
of t h e  d i r e c t  i n t e rven t ion  of t h e  I A R C s  t h r o u g h  l o c a l  represen- 
t a t i o n s  while ensuring t h a t  t h e  commodity programs r e t a i n  t h e i r  
autonomy i n  t h e  t h r e e  major areas:  o r i e n t a t i o n  of research,  
f i n a n c i n g ,  and  personnel development. 
The experience of CIMMYT i n  Ecuador teaches  t h a t ,  i n  t h i s  
d i r e c t  s u p p o r t ,  c a r e  m u s t  b e t a k e n  t o  f o l l o w  a c l e a r  and o r d e r l y  
methodology so t h a t  t h e  na t iona l  program can acqui re  experience 
i n  each of t h e  s t e p s  o r  stages.  I n  p rac t i ce ,  because t h e  inter- 
na t iona l  research personnel have already covered some of t h e  
s tages ,  t h e r e  i s  a t e n d e n c y  t o  omit them; t h i s  c r e a t e s  research 
gaps t h a t  a r e  d isconcer t ing  f o r  l o c a l  personnel. The result  is 
t o  achieve one  ob jec t ive  == f u r n i s h i n g  immediate s o l u t i o n s  -- a t  
t h e  c o s t  of t h e  o the r  -- providing t r a i n i n g .  
3.3 I n t e r a c t i o n s  a t  t h e  commodity program level  
With t h e  ob jec t  of f u r n i s h i n g  a more concrete  b a s i s  f o r  
eva lua t ing  the  impact of t h e  I A R C s  on Ecuador's NARS, t h e  inter- 
a c t i o n s  a t  t h e  commodity program l e v e l  a r e  s p e l l e d  ou t  i n  d e t a i l  
below. 
3.3.1 Potatoes  
The Potato Program is one of Ecuador's o l d e s t  research 
programs. Before t h e  N A R S  was organized, po ta to  research was 
conducted a t  t h e  Central  U n i v e r s i t y .  Both t h e  gene t i c  ma te r i a l  
and t h e  personnel were t r a n s f e r r e d  from t h e  University when t h e  
N A R S  was s e t  up. U n t i l  1972 t h e  Potato Program focused on three 
main areas:  improvement# s torage ,  and agronomics. Rela t ionships  
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w i t h  C I P  were f i r s t  e s t ab l i shed  i n  1972. I n t e r a c t i o n s  have taken 
place through s h o r t  courses  i n  Ecuador and a t  C I P ,  economic 
s t u d i e s  of t h e  p r o f i t a b i l i t y  of improved seed production and 
s to rage  of t h e  f i n a l  product,  and t h e  t ransmission of germplasm. 
As a consequence of these i n t e r a c t i o n s ,  t h e  National Pota to  
Research Program has come t o  place l e s s  emphasis on s t o r a g e  
s t u d i e s  and  t o  focus on o b t a i n i n g  be t t e r  q u a l i t y  seed. I n  t h i s  
f i e l d  C I P  has of fe red  two methodologies: a f i e l d - l e v e l  
t e c h n i q u e  of plant-by-plant s e l e c t i o n ,  w i t h  l i t t l e  commercial 
a p p l i c a b i l i t y ,  and a l abora to ry  technique of seed production v i a  
i n  v i t r o  c u l t i v a t i o n  of meristem mater ia l .  
As regards t h e  q u a l i t y  and usefulness of t h e  germplasm 
received, a number of p o i n t s  a r e  made. D u r i n g  t h e  i n i t i a l  years  
of  C I P t h e q u a l i t y  o f t h e  m a t e r i a l  was r e l a t i v e l y  good, though i t  
exhib i ted  notab le  defects which l i m i t e d  i t s  use, such a s  l ack  of 
f r o s t  res i s tance .  The m a t e r i a l  has improved w i t h  t ime and is  
u s e d  a s  t h e  b a s i s  f o r  l o c a l  crossbreeding. I n  o the r  words, i n  
t h e  case of t h i s  product,  t h e  pota to ,  t h e r e  is a c l e a r  d i v i s i o n  
of e f f o r t .  However, i t  is f e l t  t h a t  C I P  could send  r a t h e r  more 
advanced m a t e r i a l  i f  i t  changed i t s  vertical-improvement type 
work s y s t e m :  each department -- nematology, g e n e t i c s ,  e tc .  -- 
i nd iv idua l ly  s e n d s  m a t e r i a l  w i t h  widely d i f f e r i n g  cha rac t e r i s -  
t i cs .  
C I P  has co l labora ted  i n  obtaining f e l lowsh ips  f o r  long-term 
t r a i n i n g  and has i t s e l f  offered s h o r t  courses. The Program f e e l s  
t h a t  short-course t r a i n i n g  is  usefu l  because i t  motivates  l o c a l  
research  s t a f f ,  impar t s  a c e r t a i n  amount of knowledge, and h e l p s  
make up  t h e  def ic iencies  d u e  t o  t h e  depar ture  of t echn ica l  s t a f f .  
Courses have a l s o  been h e l d  i n  Ecuador f o r  production of seed. 
An important  element of C I P  support  has been t h e  organi- 
za t ion  and f inanc ing  of a reg iona l  research  group, PRACIPA. T h i s  
group has served as a channel f o r  i n t e r a c t i o n  between t h e  var ious  
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na t iona l  programs (which  appear t o  be well-organized i n  t h e  a rea)  
and t h e  d iv i s ion  of work i n  facing u p  t o  common problems (which 
do  not  vary from place t o  p lace) ,  helping t o  reorganize t h e  
u t i l i z a t i o n  of resources  f o r  research a t  t h e  regional  level. 
I n  s p i t e  of C I P ' s  .recommendations, t h e  na t iona l  program s e e s  
no need f o r  on-farm research. I n  t h e  northern and c e n t r a l  zones, 
t h e  commercially-oriented growers t e n d  t o  accept  t h e  technology. 
However, i n  t h i s  region t h e r e  i s  i n t e n s i v e  use of i n p u t s ,  
p a r t i c u l a r l y  f e r t i l i z e r .  I n  t h e  southern zone a r e  found sub- 
s i s t e n c e  farmers,  who cannot a f ford  t o  adopt t h e  new 
technologies.  A Production Research Program ( P I P )  is be ing  
conducted, i n  co l l abora t ion  w i t h  C I M M Y T ,  i n  t h e  province of 
Carchi  i n  n o r t h e r n  Ecuador. In t h e  s o u t h ,  a j o i n t  C I P - I N I A P  
p ro jec t  has been developed f o r  t h e  t r a n s f e r  of seed s t o r a g e  
technology. 
The program has launched v a r i e t i e s  of good q u a l i t y ,  par t icu-  
l a r l y  i n  t e r m s  of s i z e  and c o l o r ,  whose impact  h a s  been f e l t  i n  
t h e  northern and c e n t r a l  zones, about 90 percent of t h e  area. It 
has not had any impact i n  t h e  south. There a r e  two v a r i e n t s  t o  
be launched, developed w i t h  C I P  mater ia l .  T h e  main character-  
i s t i c s  of these  v a r i e t i e s  a r e  h i g h  y i e l d ,  e a r l y  maturi ty ,  d i sease  
r e s i s t a n c e ,  and good q u a l i t y .  
3.3.2 Wheat a n d  c e r e a l s  
The Cereals Program a l s o  has a long h i s to ry  i n  Ecuador, 
having come i n t o  being w i t h  t h e  establ ishment  of t h e  Santa 
Cata l ina  Experimental S t a t i o n  22 years  ago. The Program is 
conducting research c h i e f l y  i n  t h r e e  crops: wheat, bar ley and 
t r i t i c a l e .  The main purpose i n  all t h r e e  products is  t o  increase  
d i sease  r e s i s t a n c e  and y i e l d s .  I n t e r a c t i o n  w i t h  t h e  inter- 
na t iona l  i n s t i t u t i o n s  can be  d i v i d e d  i n t o  t h r e e  s tages .  The 
f i rs t  s t a g e  of i n t e r a c t i o n  was w i t h  t h e  Rockefeller Foundation 
which  f u r n i s h e d  gene t i c  ma te r i a l ,  t r a i n i n g  fe l lowships  and equlp-  
ment. The second was w i t h  CIMMYT, beginning I n  1968. U n t i l  1976 
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C I M M Y T  cont r ibu ted  ma te r i a l  and t r a i n i n g ,  on a l i m i t e d  scale .  I n  
1976 t h e  Andean Regional Program of C I M M Y T  was se t  u p ,  w i t h  
headquarters  i n  INIAP.  Wi th  t h i s  event,  r e l a t i o n s h i p s  changed 
completely:  t h e  con t inu i ty  and frequency of con tac t s  made it 
poss ib l e  t o  genera te  ideas  about,  c l a s s i f y  and inc rease  t h e  flow 
o f  gene t i c  mater ia l .  The q u a l i t y  of t h e  t r a i n i n g  a l s o  improved, 
s i n c e  it became e a s i e r  t o  i d e n t i f y  needs and p r i o r i t i e s .  
However, t h e  bas i c  condi t ion f o r  improvement of i n t e r a c t i o n s  
between t h e  I A R C  and t h e  na t iona l  program is  t h e  provis ion of 
f u n d s  by CIMMYT. 
It appears t h a t  t h e  Ecuadorian t echn ic i ans  maintain a degree 
of c o n t r o l  over  a c t i v i t i e s  r e l a t e d  t o  Ecuador s i m i l a r  t o  t h a t  i n  
t h e  c a s e  o f  p o t a t o e s  and d i f f e r e n t  from t h a t  i n  t h e  c a s e  o f  
maize. It i s  suggested t h a t  t h i s  r e l a t i v e  independence is 
poss ib l e  because of t h e  l e v e l  of academic t r a i n i n g  of t h e  c h i e f s  
of t h e  na t iona l  wheat and po ta to  programs. 
A t  t h e  reg iona l  l e v e l ,  C I M M Y T  f inances  m a t e r i a l s  exchange 
and annual working meetings. However, t h e r e  i s  no d iv i s ion  of  
work among t h e  c o u n t r i e s  of t h e  a rea ,  mainly because t h e  na t iona l  
programs i n  t h e  c o u n t r i e s  a r e  very weak. The case is ,  the re fo re ,  
d i ame t r i ca l ly  oppos i te  t o  t h a t  of potatoes .  
I n  t h e  case of wheat, technology adoption, a s  an approximate 
e s t i m a t i o n  o f t h e  impac t  o f t h e  I A R C , h a s t o b e  e v a l u a t e d  a g a i n s t  
t h e  background of t h e  country's  problems. Three  v a r i a b l e s  have 
t o  be taken i n t o  account: f i rs t ,  t h e  economic d i s incen t ive  t o  
wheat c u l t i v a t i o n  consequent on t h e  Government's economic 
p o l i c i e s ,  p a r t i c u l a r l y  t h e  subs id i za t ion  of wheat imports;  
second, t h e  l i m i t a t i o n  on ex tens ive  adaptat ion of t h e  new 
v a r i e t i e s  because of t h e  d i f f e ren t  e l e v a t i o n s  of Ecuador's wheat- 
growing areas ;  and t h i r d ,  t h e  land-tenure s t r u c t u r e .  More than 
90 p e r c e n t  o f f a r m s  a r e u n d e r  10 h e c t a r e s ,  and a v e r a g e  farm s i z e  
i s  3 hectares .  These smal l  farmers  cannot a f fo rd  t o  use i n p u t s  
on a commercial scale .  Lack of seed I s  a l s o  a s e r i o u s  
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c o n s t r a i n t .  I n  s p i t e  o f  a l l  t h i s ,  an  i n c r e a s e  i s  n o t e d  of 0.5 t 
i n  a v e r a g e  wheat y i e l d s  i n  Ecuador.  
The I A R C  and  t h e  n a t i o n a l  program a r e  w o r k i n g  t o g e t h e r  t o  
e l i m i n a t e  these  c o n s t r a i n t s  b o t h  d i r e c t l y  and  i n d i r e c t l y .  An 
economic  a l t e r n a t i v e  t o  w h e a t  p r o d u c t i o n  i s  b e i n g  s o u g h t  t h r o u g h  
t h e  l a u n c h i n g  o f  a j o i n t  b a r l e y  and t r i t i c a l e  research program. 
The w h e a t  improvement  program is b e i n g  g e a r e d  t o  t h e  s e a r c h  f o r  
a d a p t a b i l i t y  t o  s p e c i f i c  a l t i t u d e  r a n g e s .  The C e r e a l s  Program is 
o n e  o f  t h e  l e a d e r s  i n  t h e  e s t a b l i s h m e n t  o f  p r o d u c t i o n  research 
p rograms  ( P I P S ) ,  w i t h  CIMMYT s u p p o r t ,  i n  Ecuador .  
As r e g a r d s  f u t u r e  m a t e r i a l ,  t h e  p r o g r a m  i s  i n  a p o s i t i o n  t o  
h a n d l e  a n y  p rob lem t h a t  emerges i n  t h e  n e x t  5 y e a r s  g i v e n  t h a t  
t h e  m a t e r i a l  i s  r e a d y  f o r  l a u n c h i n g .  
3 . 3 . 3  Rice 
The Rice Program is  a r e l a t i v e l y  young o n e r  hav ing  b e e n  
s t a r t e d  w i t h  t h e  e s t a b l i s h m e n t  of t h e  B o l i c h e  E x p e r i m e n t a l  
S t a t i o n  i n  1969. However, t h e  d e v e l o p m e n t  o f  t h e  program is  on  a 
p a r  w i t h  t h a t  o f  t h e  wheat and  p o t a t o  programs.  The  o b j e c t i v e s  
of t h i s  program a r e  more s p e c i f i c  t h a n  t h o s e  of t h e  I A R C s .  T h e r e  
a r e  two  examples: t h e  need  f o r  a v a r i e t y  t h a t  h u l l s  e a s i l y ,  t o  
f a c i l i t a t e  manual  h a r v e s t i n g  by sma l l  farmers, who occupy  
33 percent o f  t h e  a rea ,  and  t h e  need  f o r  v a r i e t i e s  l e s s  demanding  
o f  i n p u t s  a n d  a d a p t e d  t o t h e  f i n a n c i a l  s i t u a t i o n  o f t h e  s m a l l  and  
med ium-sca le  farmers. From t h i s  s t a n d p o i n t  t h e  Program f i n d s  t h e  
o b s e r v a t i o n  nurseries more  u s e f u l  t h a n  t h e  t r i a l  n u r s e r i e s  f o r  
s p e c i f i c  p rob lems .  It  f i n d s  t h e  s e g r e g a t i o n  m a t e r i a l  more u s e f u l  
t h a n  t h e  advanced  m a t e r i a l .  
A l l  t h e  r e s e a r c h  s t a f f  o f  t h e  Rice Program h a v e  r e c e i v e d  
t r a i n i n g  a t  t h e  I A R C  o r  s u p p o r t  f o r  p o s t g r a d u a t e  s t u d i e s ,  a n d  
t h i s  is  f e l t  t o  b e  o n e  of t h e  most i m p o r t a n t  c o n t r i b u t i o n s .  The 
s h o r t  t r a i n i n g  c o u r s e s  a r e  descr ibed  a s  good and  u s e f u l  a s  p a r t  
o f  a research p e r s o n n e l  se lect ion sys t em.  The s h o r t  c o u r s e  is 
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regarded a s  a prel iminary s t age  f o r  l eve l ing  knowledge and 
t echn ica l  and academic preparat ion f o r  e n t r y  i n t o  t h e  post-  
graduate  courses.  It i s  f e l t  t h a t  t h e  I A R C s  should f inance  t r i p s  
by program c h i e f s  t o  t h e  c e n t r a l  i n s t i t u t i o n s  t o  update t h e i r  
knowledge? e s t a b l i s h  personal con tac t s?  and so on. The meetings 
of t h e  I n t e r n a t i o n a l  Rice T e s t i n g  Program ( I R T P )  accomplish t h i s  
purpose  t o  some d e g r e e ,  b u t t h e  number o f  p e r s o n s  and t h e  s h o r t  
time a v a i l a b l e  prevent i n t ens ive  personal contact.  
The Program s t a f f  f e e l s  t h a t  communications w i t h  t h e  I A R C  
a r e  good, and i t  even rece ives  analyses  of t h e  resul ts  of t h e  
IRTP's  i n t e r n a t i o n a l  t r i a l s .  Visits by Inter-American I n s t i t u t e  
f o r  Cooperation on A g r i c u l t u r e  (IICA) s c i e n t i f i c  p e r s o n n e l  a r e  
in f requent ,  b u t  t he  Program does not  regard them a s  so important.  
An important development has taken place i n  t h e  d i v i s i o n  of 
work. U n t i l  1981 t h e  Program worked m a i n l y  on t h e  in t roduct ion  
of mater ia l s .  Since then it has begun work on cross-breeding f o r  
adapta t ion  t o  s p e c i f i c  agroecologic conditions.  T h i s  change is 
expected t o  increase  t h e  p robab i l i t y  of ob ta in ing  new v a r i e t i e s ?  
though t h i s  w i l l  t ake  more time y e t .  
I n  t h e  case of t h e  launching of new v a r i e t i e s ,  t h e  present  
d i v i s i o n  of  work between t h e  I A R C  and t h e  N A R S  appears t o  be more 
f l e x i b l e .  I n  some s i t u a t i o n s  t h e  I A R C  s e l e c t i o n  c r i t e r i a  a r e  
excess ive ly  s t r i n g e n t  i n  terms of t h e  o v e r a l l  v a r i e t a l  
c h a r a c t e r i s t i c s  d e s i r e d  and consequently e l i m i n a t e  m a t e r i a l  w i t h  
p o t e n t i a l  f o r  s p e c i f i c ,  l e s s  demanding l o c a l i t i e s .  For example, 
t h e  problem of a g i v e n  d i sease  i s  not symptomatic i n  g i v e n  
ecosystems. 
The impact of technologica l  change on r i c e  i n  Ecuador has 
been v e r y  subs t an t i a l .  Between 60 percent  and 70 percent  o f  t h e  
a rea  is planted w i t h  new v a r i e t i e s .  Even average y i e l d  f o r  t h e  
country a s  a whole shows an increase  of 0.5 t. I n  some a r e a s  
y i e l d s  have doubled from 1.5 t /ha.  The major c o n s t r a i n t s  t o  a 
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g r e s t e r t e c h n o l o g i c a l i m p a c t a r e i n t h e l o n g t e r m ,  t h e  l a c k  o f a  
p r o p e r  i n f r a s t r u c t u r e  ( d r a i n a g e  and  i r r i g a t i o n  c a n a l s ,  s o i l  
amendments ,  etc.), and  i n  t h e  s h o r t  term, t h e  l ack  of a com- 
m e r c i a l  system f o r  p r o d u c i n g  improved  seed. It is hoped t h a t  
a n e w  i r r i g a t i o n  v a r i e t y  w i l l b e l a u n c h e d i n 1 9 8 5 ,  a n d  t h e  f i r s t  
v a r i e t y  d e s i g n e d  s p e c i f i c a l l y  f o r  o n e  of t h e  r a i n f e d  e c o s y s t e m s  
i n  1986 .  
It s h o u l d  be n o t e d  t h a t  d u r i n g  t h e  d i s c u s s i o n s  w i t h  t h i s  
Program no  reference was made a t  any  time t o  t h e  c o n s t r a i n t s  d u e  
t o  t h e  s c a r c i t y  o f  f u n d s ,  and a p o s i t i v e  a t t i t u d e  was e n c o u n t e r e d  
on t h e  p a r t  b o t h  o f t h e  p r o g r a m  c h i e f  a n d  o f t h e  o t h e r  r e s e a r c h  
s t a f f .  T h i s  s u g g e s t s  t h a t ,  g i v e n  m i n i m u m  c o n d i t i o n s  p e r m i t t i n g  
p r o j e c t  e x e c u t i o n ,  t h e  m o s t  i m p o r t a n t  i n g r e d i e n t s  a re  t h e  human 
q u a l i t i e s  a n d  academic  t r a i n i n g  o f  t h e  r e s e a r c h  p e r s o n n e l .  
3.3.4 Maize 
Program a r e  i l l u s t r a t i v e ,  i n  t h a t  i t  i s  p o s s i b l e  i n  t h i s  spec i f i c  
c a s e  t o  e v a l u a t e  t h e  e f f ec t  o f  spec i f i c  v a r i a b l e s  on t h e  i m p a c t  
o f  t h e  IARCs on t h e  NARS. The case of m a i z e  h a s  two f a c e t s .  I n  
t h e  c a s e  o f  t h e  S ie r ra  r e g i o n  m a i z e ,  t he re  is  s u b s t a n t i a l  
i n t e r a c t i o n  b e t w e e n  t h e  l o c a l  p rog ram and t h e  p e r t i n e n t  I A R C  
t h r o u g h  a r e g i o n a l  C I M M Y T  program. F o r  t h e  C o s t a  r e g i o n  m a i z e ,  
i n t e r a c t i o n  t a k e s  p l a c e  b a s i c a l l y  t h r o u g h  t h e  i n t e r n a t i o n a l  
n u r s e r i e s  and  i s  t h e r e f o r e  reduced t o  t h e  minimum. 
The i n t e r a c t i o n s  between t h e  IARCs and t h e  N a t i o n a l  Maize  
U n t i l  1977, c o l l a b o r a t i o n  be tween  t h e  I A R C  and  t h e  Maize  
Program ( b o t h  s o f t  and  ha rd  m a i z e )  was r a t h e r  informal ,  and  t h e  
Program made no  s u b s t a n t i a l  p r o g r e s s  f o r  1 5  y e a r s .  I n  1977 t h e  
Maize  Improvemen t  Agreement  fo r  t h e  Andean Region  was  s i g n e d .  
S i n c e  t h a t  time, t h e  g e n e t i c  m a t e r i a l  a v a i l a b l e  f o r  t h e  S i e r r a  
r e g i o n  has  improved  a p p r e c i a b l y ,  d u e  t o  t h e  change  i n t r o d u c e d  by 
t h e  I A R C  t e c h n i c i a n s  i n  t h e  systems o f  f o r m a t i o n  of g e n e t i c  
b a s e s .  F o r  t h e  C o s t a  r e g i o n ,  t h e  s i t u a t i o n  h a s  remained 
b a s i c a l l y  unchanged.  
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I n  t h e  S i e r r a ,  research  has  been d i v e r s i f i e d  t o  p u r s u e  
d i f f e r e n t  gra in-qual i ty  o b j e c t i v e s  based on hardness  and color .  
V a r i e t i e s  a r e  b e i n g  sought f o r  four  c a t e g o r i e s  of grains:  hard 
w h i t e ,  s o f t  w h i t e ,  hard yellow, and s o f t  yellow. In t h e  Costa 
region, because of t h e  commercial o r i e n t a t i o n  of t h e  growers, 
t h e r e  i s  a demand f o r  h y b r i d s  t h a t  i s  n o t  b e i n g  met b y  t h e  
research program. 
A s  regards  d i v i s i o n  of l abor ,  it is  apparent  t h a t  i n  t h e  
c a s e  of  t h e  S i e r r a  region,  t h e  I A R C  has  completely assumed 
l e a d e r s h i p  and f inanc ing  of t h e  n a t i o n a l  program. I n  t h e  ca se  of 
t h e  Costa r eg ion ,  I A R C  suppor t  is based e s s e n t i a l l y  on t h e  
t r ansmiss ion  of m a t e r i a l  and sporadic  visits, c h i e f l y  a t  t h e  
ha rves t  time of t h e  i n t e r n a t i o n a l  nurseries. A sma l l  amount of 
suppor t  is a l s o  given i n  t h e  form of equipment and ma te r i a l s .  
The  f a c t  t h a t  t h e  m a t e r i a l s  f o r t h e  S i e r r a  r e g i o n  a r e  
developed l o c a l l y  means t h a t  t h e y  a r e  h i g h l y  adaptable ,  and 
v a r i e t i e s  have a l r eady  been launched which have been adopted by 
t h e  farmers. In t h e  ca se  of t h e  Costa region, t h e  m a t e r i a l s  a r e  
selected and developed o u t s i d e  Ecuador; t h e i r  a d a p t a b i l i t y  is  
much lower. The present  s t a f f i n g  and f i n a n c i a l  s i t u a t i o n  of t h e  
Costa program sugges t s  t h a t  new v a r i e t i e s  a r e  u n l i k e l y  t o  be 
launched in t h e  immediate f u t u r e .  To a l l e v i a t e  t h i s  s i t u a t i o n ,  
t h e  Costa program i s  e n t e r i n g  i n t o  agreements w i t h  commercial 
firms t o  c a r r y  o u t  t r i a l s  f o r  t h e  i n t roduc t ion  of h y b r i d s .  
Both t h e  S i e r r a  program and t h e  Costa program have  b e n e f i t e d  
I n  t h e  c a s e  o f t h e  f r o m t h e t r a i n i n g  p rov ided  in C I M M Y T  c o u r s e s .  
S i e r r a ,  t h e  presence of t h e  r eg iona l  program h a s  l e d  t o  v e r y  
p o s i t i v e  i n t e r a c t i o n  between l o c a l  and i n t e r n a t i o n a l  research  
personnel  . 
Although there  a r e  product research  programs (PIPS) f o r  
maize, there was no evidence of  any c l o s e  l i nkage  between them 
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and t h e  improvement  programr e i ther  of t h e  S i e r r a  region or  of 
t h e  Costa region. The PIPS a r e ,  i n  a way, t o t a l l y  independent. 
The S i e r r a  program is launching two s o f t  yellow and hard 
yellow v a r i e t i e s  whose p rope r t i e s  -- e a r l y  production and l a t e  
production, r e spec t ive ly  -= make it  v e r y  l i k e l y  t h a t  t h e y  w i l l  be 
accepted. The f i n a n c i a l  impact i s  se r ious ly  l i m i t e d  by t h e  
reduction o f  t h e  a rea  u n d e r  maize i n  t h e  S i e r r a  region. Two 
f a c t o r s  explain t h i s  reduction: an economic f a c t o r ,  i n  t h e  form 
o f t h e  l o w  p r o f i t a b i l i t y  o f t h e  c r o p ,  d u e  t o  i t s  low p r i c e ,  w h i c h  
is  set  p o l i t i c a l l y ;  and a demand f a c t o r ,  i n  t h e  form of t h e  
dec l ine  i n  consumption consequent t o  t h e  change i n  t h e  d i e t  o f  
people who migrate t o  t h e  c i t i e s .  
3.3.5 Beans and o the r  legumes 
Bean research is  conducted a s  p a r t  of a general  legumes 
program. A s  i n  t h e  case of maizer t h e  research is c a r r i e d  out  i n  
both t h e  S i e r r a  and t h e  Costa regions.  The programs i n  t h e  two 
regions a r e  t o t a l l y  independent of each other.  The gene t i c  
ma te r i a l  used comes from t h e  C I A T  bean program. Bean research 
began r e l a t i v e l y  r ecen t ly ,  i n  1976, w i t h  I A R C  co l labora t ion .  The 
f i r s t  work done was c o l l e c t i o n  of l o c a l  ma te r i a l s ,  i n  which  two 
i n t e r n a t i o n a l  researchers  pa r t i c ipa t ed .  The system of 
co l l abora t ion  between t h e  I A R C  and t h e  l o c a l  regional  programs is 
based on t h e  in t roduct ion  of advanced ma te r i a l  and observation of 
i n t e r n a t i o n a l  nurser ies .  The  q u a l i t y  of t h e  ma te r i a l  is  
genera l ly  good i n  terms of y i e l d ,  b u t  unsa t i s f ac to ry  i n  terms of 
p re sen ta t ion ,  co lo r  and s i z e .  
I n  bo th  r e g i o n s  i t  i s  f e l t  t h a t  t h e  d i v i s i o n  of  work between 
t h e  I A R C  and t h e  N A R S  i s  v e r y  u s e f u l .  The na t iona l  program could 
no t  handle early-producing mater ia l .  There i s  only one research 
o f f i c e r  i n  each of t h e  regions,  w i t h  r e s p o n s i b i l i t y  f o r  t h e  
en t i re  legumes area.  The  impression exis ts  t h a t  visi ts  by I A R C  
s c i e n t i f i c  p e r s o n n e l  a r e  concentrated for t h e  most p a r t  i n  t h e  
S i e r r a  region and a r e  r e l a t i v e l y  sporadic  i n  t h e  Costa region. 
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I n  t h e  l a t t e r  region it i s  f e l t  t h a t ,  f o r  planning and progress  
t o  be poss ib l e  i n  t h e  a rea  of research,  a d iagnos t ic  s t u d y  is 
needed of  t h e  c h a r a c t e r i s t i c s  of bean production and consumption. 
The o the r  forms of i n t e r a c t i o n  w i t h  t h e  I A R C  -- t r a i n i n g ,  
pub l i ca t ions  and i n t e r n a t i o n a l  meetings -- were described a s  v e r y  
important  f o r  development of t h e  research programs. A l l  t h e  
s t a f f  have received t r a i n i n g  th rough  s h o r t  courses  o r  visits t o  
t h e  I A R C  when t h e  researcher  assumed charge of t h e  program, 
thereby  e n s u r i n g  con t inu i ty  of t h e  research  work. It was noted 
t h a t  t h e  p u b l i c a t i o n s  a r e  l e s s  f r e q u e n t  and now have a c o s t  t h a t  
limits t h e i r  acqu i s i t i on .  
A s  a resul t  of t h e  research one v a r i e t y  f o r  t h e  Costa has 
a l ready  been launched. From t h e  c o l l e c t i o n  of l o c a l  v a r i e t i e s  
one has  a l ready  been i d e n t i f i e d  f o r  t h e  S ier ra .  The impact of 
bean research  i n  Ecuador i s  g r e a t l y  l i m i t e d  by demand. Beans a r e  
no longer  a maJor food item, and presenta t ion ,  co lo r  and s i z e  
requirements vary from place  t o  place. Production condi t ions ,  
p a r t i c u l a r l y  i n  t h e  Costa, a l s o  impose l i m i t a t i o n s .  Beans a r e  
produced by smal l  fa rmers  w i t h  low f i n a n c i a l  resources.  I n  s p i t e  
of these circumstances,  t h e  research programs a r e  not  t i e d  i n  
w i t h  t h e  production research programs ( P I P S ) .  
As regards o t h e r  legumes, l e n t i l  m a t e r i a l  sent by I C A R D A  has 
been tested f o r  t h e  S ier ra .  Here again,  most of t h e  m a t e r i a l  is 
e l imina ted  owing t o  co lo r  and s ize  r e s t r i c t i o n s .  I n  t h e  Costa 
region,  cowpea ma te r i a l  has been received whose performance has  
been r e l a t i v e l y  acceptable.  The programs a r e  p a r t i c i p a t i n g  i n  
t h e  Uni ted  Nations Food and Agricul ture  Organization (FA01 
genetic m a t e r i a l  c o l l e c t i o n  network f o r  legumes. 
, 
3.3.6 Pas ture  and l i ves tock  
i l l u s t r a t e s  how a d i f f e rence  between t h e  goa ls  of t h e  na t iona l  
and i n t e r n a t i o n a l  i n s t i t u t i o n s  limits t h e  impact of t h e  l a t t e r  on 
T h i s  program has minimum con tac t  w i t h  t h e  IARC. T h i s  case 
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a c o u n t r y ' s  NARS. Research f o r  t h e  C o s t a  r e g i o n  i s  b e i n g  
Conducted  i n d e p e n d e n t l y  o f  t h e  I A R C .  T h e  n a t i o n a l  program is n o t  
r e c e i v i n g  ma te r i a l  f rom C I A T .  The r e a s o n  g i v e n  i s  t h a t  t h e  I A R C  
is  working  o n l y  on t h e  d e v e l o p m e n t  o f  m a t e r i a l s  f o r  ac id  s o i l s .  
However, r e g i o n a l  t e s t s  p romoted  by C I A T  a r e  be ing  car r ied  o u t  a t  
t h e  I M I A  on t h e  " E l  Napow E x p e r i m e n t a l  S t a t i o n  i n  P a y a n n i n o  f o r  
t h e  e v a l u a t i o n  o f  germplasm, i n  which  s u b s t a n t i a l  progress  has  
been  made. I n  t h e  p a s t ,  a number of p a s t u r e  g ra s s  var ie t ies  
(mu-lp a) and g r a m i n e a e  (m and  Brachiaria) h a v e  
been  i n t r o d u c e d  i n t o  t h e  area and  h a v e  a d a p t e d  well. 
P r o p a g a t i o n  h a s  been slow fo r  lack  of seed. The l o c a l  research 
s t a f f  feel  t h a t  t h e  m a j o r  c o n s t r a i n t  i n  t h e  a r ea  is n o t  p a s t u r e  
b u t  t h e  l a c k  of a sound l i v e s t o c k  management t e c h n o l o g y .  Such  a 
t e c h n o l o g y  mus t  be d e s i g n e d  fo r  t h e  f i n a n c i a l  c o n d i t i o n s  i n  t h e  
r e g i o n ,  where average h e r d  s i z e  is 6 t o  10 head.  
I n  t h e  Oriente (Amazonas) r e g i o n ,  m a t e r i a l  s u p p l i e d  by C I A T  
i s  b e i n g  i n t r o d u c e d  u n d e r  a C I I D - I I C A - C I A T - I N I A P  c o o p e r a t i v e  
w o r k i n g  ag reemen t .  The I A R C  is r e s p o n s i b l e  f o r  a d m i n i s t e r i n g  and 
e x e c u t i n g  t h e  p r o j e c t  w i t h  t h e  c o l l a b o r a t i o n  o f  INIAP.  Most of 
t h e  research s t a f f  o f  t h e  C o s t a  have  n e v e r  heard  o f  t h i s  project .  
I n  t h e  S i e r r a  r e g i o n  t h e  research is  geared more t o  d a i r y  f a r m i n g  
a c t i v i t i e s  w i t h  t h e  f i n a n c i a l  s u p p o r t  of a number of European  
gove rnmen t s .  
O the r  c o n s t r a i n t s  on t h e  impact o f  t h e  I A R C s  on  t h i s  program 
a re  t h e  l a c k  of n a t i o n a l - l e v e l  l e a d e r s h i p  and  t h e  almost t o t a l  
l a c k  of funds .  O f  a l l  t h e  programs v i s i t e d  i n  Ecuador ,  t h i s  o n e  
c o n s t i t u t e d  t h e  m o s t  c r i t i c a l  case of d e a r t h  of p e r s o n n e l ,  
m o t i v a t i o n  a n d  i n f r a s t r u c t u r e .  Knowledge o f  I A R C s  o t h e r  t h a n  t h e  
o n e  loca ted  i n  L a t i n  America, s u c h  as I L C A ,  i s  almost ze ro .  The 
extremely low number o f  m a t e r i a l  tests performed d u r i n g  t h e  year 
i s  a n  i n d i c a t i o n  o f  t h e  p o o r  o r g a n i z a t i o n  of t h e  n a t i o n a l - l e v e l  
P a s t u r e  program. 
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3.3.7 Sorghum and o t h e r  o i l  crops 
The Sorghum Program is new. It has bene f i t ed  from t h e  
production and improvement courses  and from at tendance a t  t h e  
workshops of I C R I S A T t s  La t in  America program w i t h i n  CIMMYT.  
The major o b s t a c l e  t o  g r e a t e r  cooperation between t h e  IARC and 
t h i s  program is t h e  difference in objec t ives :  t h e  na t iona l  
program aims t o  produce sorghum f o r  concentrated feed, a s  an 
a l t e r n a t i v e  t o  maize, while  t h e  I A R C t s  research is geared t o  
sorghum f o r  human consumption. Another c o n s t r a i n t  is  t h e  
s c a r c i t y  of s t a f f .  The program has only one agronomist,  of BSc 
l eve l ,  who has  t o  dea l  w i t h  o the r  o i l  crops,  s u c h  a s  cot ton.  
Genetic m a t e r i a l  has  a l ready been received w h i c h  has not  
There is a tendency t o  been sown f o r  l a c k  of  money and time. 
work under  agreements w i t h  commercial firms f o r  t h e  in t roduc t ion  
of h y b r i d s  a s  an a l t e r n a t i v e  way t o  r a i s e  money. 
3.3.8 Cassava 
Research work began i n  1976 in cooperation w i t h  C I A T ' s  
Cassava Program. V a r i e t i e s  and h y b r i d s  have been introduced 
which have been undergoing reg iona l  t e s t i n g ,  and work has begun 
on t h e  organiza t ion  of a research program, a l s o  u n d e r  C I A T  
auspices.  The re  is no s t rong  i n s t i t u t i o n a l  support  by I N I A P  f o r  
cassava, since human consumption of t h e  product is r e l a t i v e l y  low 
i n  Ecuador. 
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4 A c t i v i t i e s  of Othe r  B i l a t e ra l  and  M u l t i l a t e r a l  A g e n c i e s  
I t  c a n  be s t a t e d  t h a t  n o n e  o f  t h e  b i l a t e r a l  a n d  m u l t i -  
l a t e r a l  a g e n c i e s  i s  d i r e o t l y  associated w i t h  a g r i c u l t u r a l  
research i n  t h e  s t r ic tes t  s e n s e  of t h e  term, 1.e. t h e  g e n e r a t i o n  
of new v a r i e t i e s  and  a g r o n o m i c  practices. Ecuador ' s  NARS h a s  
d e v e l o p e d  on  t h e  bas i s  c h i e f l y  of d o n a t i o n s  from p r i v a t e  
i n s t i t u t i o n s  s u c h  a s  t h e  Rockefeller F o u n d a t i o n ,  s u p p o r t  f rom 
i n t e r n a t i o n a l  i n s t i t u t i o n s  s u c h  as t h e  I n t e r - A m e r i c a n  Development  
Bank ( I D B ) ,  t h e  U n i t e d  N a t i o n s  Food and  A g r i c u l t u r e  O r g a n i z a t i o n  
(FA01 and  I I C A ,  and  project  f i n a n c i n g  by b i l a t e r a l  a g e n c i e s  s u c h  
a s  t h e  U n i t e d  S t a t e s  Agency f o r  I n t e r n a t i o n a l  Development  ( U S A I D )  
and  t h e  German Agency f o r  T e c h n i c a l  C o o p e r a t i o n  (GTZ) .  G e n e r a l l y  
s p e a k i n g ,  t h i s  i n t e r n a t i o n a l  s u p p o r t  has  been  f u r n i s h e d  i n  f o u r  
main  areas: ( a )  i n s t i t u t i o n a l  and i n f r a s t r u c t u r e  d e v e l o p m e n t  o f  
t h e  N A R S ;  (b )  c o l l e c t i o n  and  m a i n t e n a n c e  of germplasm f o r  t h e  
bes t  known crops and  some t y p i c a l l y  l o c a l  f o o d s ;  (c )  d e v e l o p m e n t  
and  m a i n t e n a n c e  of a g r o u p  of a g r i c u l t u r a l  research p e r s o n n e l  i n  
t h e  v a r i o u s  b r a n c h e s ;  and  ( d )  t e c h n o l o g y  t r a n s f e r ,  w i t h  t h e  
a s s i s t a n c e  of i n t e r n a t i o n a l  c o n s u l t a n t s  and  f a r m - l e v e l  s t u d i e s .  
T h i s  i n t e r n a t i o n a l  s u p p o r t  has e v o l v e d  over time, a s  h a s  t h e  
m a g n i t u d e  o f  t h e  work of some of t h e  p a r t i c i p a t i n g  i n s t i t u t i o n s .  
I n  t h e  1970s t h e  N A R S  was c o n s o l i d a t e d  and  a n  au tonomous  agency 
c r e a t e d ,  and r e l a t i o n s  w i t h  t h e  I A R C s  began. S i n c e  t h e  end of 
t h e  1970s and  d u r i n g  t h e  1980s t h e  f i e l d  of r e s e a r c h  h a s  begun t o  
expand t o  i n c l u d e  o the r  p r o d u c t s  and  a c t i v i t i e s  n o t  catered t o  by 
t h e  I A R C s ,  a n d  emphasishasbeguntobeplaced o n o n - f a r m  
research. 
The R o c k e f e l l e r  F o u n d a t i o n  p a r t i c i p a t e d  a c t i v e l y  i n  t h e  
i n i t i a l  s t a g e s  o f  t h e  above  process, i n  t h e  fo rm o f  d o n a t i o n s  f o r  
i n f r a s t r u c t u r e  and  p e r s o n n e l  t r a i n i n g .  Dur ing  t h e  most recent 
p e r i o d  it was p a r t i c i p a t i n g  i n  t h e  process o f  technology t ransfer  
i n d i r e c t l y ,  t h r o u g h  U S A I D ,  c h i e f l y  i n  t h e  f i e l d  o f  r i ce  and  
f r u i t ,  b u t  t h i s  a c t i v i t y  ended  i n  mid-1983. 
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The I D B  h a s  made t w o  l o a n s  t o  I N I A P  s p e c i f i c a l l y  f o r  i n f r a -  
s t r u c t u r e  d e v e l o p m e n t  of e x p e r i m e n t a l  s t a t i o n s ,  t r a i n i n g ,  
a d m i n i s t r a t i v e  r e o r g a n i z a t i o n  o f  t h e  I n s t i t u t e ,  and  s t a r t u p  o f  
t h e  p r o d u c t i o n  research p r o g r a m s  ( P I P S ) .  I t  was  p l a n n e d  t o  make 
a t h i r d  l o a n  f o r  t h e  same  p u r p o s e s ,  b u t  owing  t o  problems w i t h i n  
INIAP and  c h a n g e s  i n  I D B t s  l e n d i n g  p o l i c y ?  geared t o  more 
i n t e g r a l  d e v e l o p m e n t  o f  t h e  a g r i c u l t u r e  sector,  d i s b u r s e m e n t  has  
n o t  so f a r  taken p l a c e .  
Close s c r u t i n y  of t h e  i n t e r a c t i o n  between I N I A P  a n d  t h e  I D B  
r e v e a l s  defects i n  c o m m u n i c a t i o n  and  p l a n n i n g .  The o r i g i n a l  
o b j e c t i v e s  of t h e  p ro j ec t  i n  r e l a t i o n  t o  c o n s t r u c t i o n ?  e q u i p m e n t ?  
p e r s o n n e l  t r a i n i n g  and e x p a n s i o n  of t h e  c o r p s  of research 
p e r s o n n e l  were o v e r  a m b i t i o u s ,  w i t h  t h e  r e s u l t  t h a t  I N I A P  was 
u n a b l e  t o  meet t h e  t a r g e t s  se t  f o r  e a c h  s tage .  From t h e  I D B  
a d m i n i s t r a t i o n  s t a n d p o i n t ?  t h i s  p u t s  t h e  p ro j ec t  o u t  of phase and 
makes i t  n e c e s s a r y  t o  s u s p e n d  d i s b u r s e m e n t .  
FA0 has  f u r n i s h e d  i t s  s u p p o r t  t h r o u g h  spec i f i c  projects .  It  
i s  c u r r e n t l y  f i n a n c i n g  a p r o j e c t  f o r  c o l l e c t i o n  o f  ge rmplasm o f  
food l e g u m e s  f o r  t h e  Andean region. I n  t h i s  p r o j e c t  I N I A P  i s  
a c t i n g  a s  c o o r d i n a t o r ?  w h i l e  C I A T  w i l l  f i n a n c e  a w o r k i n g  meeting. 
FA0 h a s  a l s o  made d o n a t i o n s  o f  m a c h i n e r y  and  l a b o r a t o r y  e q u i p m e n t  
and h a s  s p o n s o r e d  t r i p s  t o  i n t e r n a t i o n a l  c o n f e r e n c e s .  FAO's most 
a c t i v e  f i e l d  i s  t h a t  of f i n a n c i n g  and t h e  p r o v i s i o n  o f  t e c h n i c a l  
c o n s u l t a n c y  services, u s i n g  i n t e r n a t i o n a l  p e r s o n n e l .  It  is 
c u r r e n t l y  p r o c e s s i n g  a c o n s u l t a n c y  p ro jec t  f o r  e v a l u a t i o n  of 
INIAP ' s  t r a i n i n g  s y s t e m .  
U S A I D  h a s  s u p p l i e d  f u n d s  f o r  t r a i n i n g ?  b o t h  formal ( p o s t -  
g r a d u a t e  s t u d i e s )  and  i n f o r m a l  ( a t t e n d a n c e  a t  seminars o r  s h o r t  
c o u r s e s ) .  A two-part  s t u d y  has  been u n d e r  way s i n c e  1976 u n d e r  
a n  a g r e e m e n t  w i t h  t h e  U n i v e r s i t y  of F l o r i d a ,  c o m p r i s i n g  a soil 
a n d  water management  and  c o n s e r v a t i o n  s t u d y ,  and  p a r t i c i p a t i o n  
i n  t h e  p r o d u c t i o n  research p r o j e c t s  ( P I P S ) .  The U S A I D -  
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U n i v e r s i t y  of F l o r i d a  s t u d y  is  c u r r e n t l y  f i n a n c i n g  f i v e  o f  t h e  
e x i s t i n g  e l e v e n  PIPS.  
I I C A ' s  m a j o r  c o n t r i b u t i o n  i n  Ecuador  has  been a s s i s t a n c e  i n  
t h e  a r e a s  of sec tor  p l a n n i n g  and  o r g a n i z a t i o n  of t h e  M i n i s t r y  of 
A g r i c u l t u r e .  I n  reseach, I I C A  i s  a d m i n i s t e r i n g  and  e x e c u t i n g  a 
j o i n t  C I I D - C I A T - I N I A P  p ro j ec t  o f  t r o p i c a l  p a s t u r e  management i n  
t h e  Amazon r e g i o n .  A s  p a r t  of t h i s  p r o j e c t ,  a c o m p i l a t i o n  is 
b e i n g  made of a l l  t e c h n i c a l  works  on c a t t l e  b r e e d i n g  a n d  
f a t t e n i n g  p roduced  i n  Ecuador .  I n  a d d i t i o n t  a n  E c u a d o r i a n  
t e c h n i c i a n  i s  be ing  t r a i n e d  J,.n .s_i. 
There i s  a n  a g r e e m e n t  between C I I D  a n d  I N I A P  f o r t h e c o l -  
l e c t i o n  and  i d e n t i f i c a t i o n  of n a t u r a l  species o f  nuina ( c i n c h o n a ,  
a cerea l  v e r y  t y p i c a l  of t h e  r e g i o n ) .  There  i s  a l s o  a n  a g r e e m e n t  
c o n c e r n i n g  t h e  e x e c u t i o n  of n u t r i t i o n  s t u d i e s  i n  t h e  Andean 
r e g i o n .  
Direct con tac t s  of GTZ i n  Ecuador  i n  r e l a t i o n  t o  a g r i c u l t u r e  
c o n c e r n  t w o  p r o j e c t s .  One is  a f o r e s t r y  p r o j e c t  r e l a t i n g  
e s s e n t i a l l y  t o  wood u t i l i z a t i o n .  T h e  o the r  i s  a p l a n t  h e a l t h  
p r o j e c t .  The f i r s t  s t a g e  of t h e  p r o j e c t  h a s  begun w i t h  a s t u d y  
o f  c o f f e e  r u s t ,  p h y s i c a l l y  i n t e g r a t e d  w i t h  t h e  A g r i c u l t u r e  
M i n i s t r y ' s  n a t i o n a l  p l a n t  p r o t e c t i o n  program. F a i r l y  heavy 
emphas i s  i s  b e i n g  placed on t h e  t r a i n i n g  component ,  s ince t h e  
l o c a l  i n f r a s t r u c t u r e  i s  good b u t  t r a i n e d  p e r s o n n e l  a r e  scarce. 
I n  a s e c o n d  s tage  of  t h e  p ro jec t  it i s  p lanned  t o  c a r r y  o u t  a 
more c o m p r e h e n s i v e  s t u d y  of p l a n t  p r o t e c t i o n  i n  Ecuador ,  geared 
t o  t h e  d e v e l o p m e n t  of b i o l o g i c a l  c o n t r o l s  a s  a n  a l t e r n a t i v e  t o  
t h e  chemical c o n t r o l  c u r r e n t l y  b e i n g  a p p l i e d  bo th  e x t e n s i v e l y  a n d  
i n t e n s i v e l y .  
I N I A P  has  a c o n t r a c t  w i t h  C o r n e l 1  U n i v e r s i t y  t o  work I n  
three main areas: (a)  s u p p o r t  f o r  bean  and  cowpea research; 
(b) s u p p o r t  i n  t h e  a g r o n o m i c  and  s o c i o e c o n o m i c  a r e a s ,  
p a r t i c u l a r l y  i n  t h e  s t u d y  of r u r a l  c o n s u m p t i o n  p a t t e r n s ;  a n d  
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( c )  an i n d i v i d u a l  c o n t r a c t  f o r  e x e c u t i o n  of a p r o d u c t i o n  research 
program ( P I P )  i n  t h e  Manabi area.  
The NARS also has  i n t e r n a t i o n a l  c o n t r a c t s  wi th :  ( a )  t h e  
U n i v e r s i t y  o f  I l l i n o i s  I n t e r n a t i o n a l  Soybean  R e s o u r c e  Base 
(INTSOY) f o r  t h e  receipt  of s o y b e a n  g e n e t i c  ma te r i a l ;  (b )  t h e  
B r i t i s h  Government ,  f o r  t e c h n i c a l  a d v i s o r y  a s s i s t a n c e  o n  c o c o a  
and  banana  research a n d  p e r s o n n e l  t r a i n i n g ;  (c) t h e  Swiss  
Government ,  in t h e  a reas  of p l a n t  and a n i m a l  n u t r i t i o n ?  p e r s o n n e l  
t r a i n i n g ?  f r u i t  research, and  d a i r y  r e s e a r c h  e q u i p m e n t ;  and  ( d )  
t h e  Board of t h e  C a r t a g e n a  Agreemen t?  f o r  t h e  c o n d u c t  of coffee 
r u s t  and borer research. 
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5 Impact o f  Research on P r o d u c t i o n  
I n  l i g h t  o f  t h e  f o r e g o i n g  d i s c u s s i o n ,  it c a n  be s t a t e d  t h a t  
a g r i c u l t u r a l  r e s e a r c h  i n  Ecuador  has  c o n t r i b u t e d  t o  t h e  c rea t ion  
o f  new va r i e t i e s  i n  a l m o s t  a l l  p r o d u c t s  (Appendix  11, which  on  
a v e r a g e  e x h i b i t  b e t t e r  p r o p e r t i e s ,  p a r t i c u l a r l y  y i e l d ,  than  t h e  
t r a d i t i o n a l  v a r i e t i e s  (Table  2.2). The i m p a c t  of these r e s u l t s  
on p r o d u c t i o n  h a s  been less s p e c t a c u l a r  and  less e v e n l y  s p r e a d  
among t h e  v a r i o u s  p r o d u c t s .  The r e a s o n s  t h a t  t h i s  impact I s  n o t  
g r e a t e r  a r e  i m p l i c i t  i n  t h e  text .  F i r s t  of a l l ,  t h e  p o l i t i c a l -  
economic  c l ima te  o f  t h e  1970s d i d  n o t  o f f e r  a d e q u a t e  i n c e n t i v e s  
f o r  t h e  a d o p t i o n  o f  new t e c h n o l o g i e s .  On t h e  c o n t r a r y ,  t h e  a r e a  
u n d e r  mos t  c r o p s  t e n d e d  t o  decline d u r i n g  t h a t  per iod .  The l a n d -  
t e n u r e  s t r u c t u r e ,  and  t h e  s o c i a l  f o r c e s  directed a t  c h a n g i n g  o r  
p r e s e r v i n g  it, d o  n o t  o f fe r  t h e  best i n c e n t i v e  t o  t a k e  t h e  r i s k s  
i n h e r e n t  i n  any process of t e c h n o l o g i c a l  c h a n g e  o r  t o  make t h e  
necessary i n v e s t m e n t s ,  s u p p l e m e n t i n g  a g r o n o m i c  c h a n g e s ,  s u c h  a s  
i r r i g a t i o n  i n f r a s t r u c t u r e ,  l a n d  improvemen t  works ,  etc. F i n a l l y ,  
t h e  i n s t i t u t i o n a l  s y s t e m  f o r  t h e  d i s s e m i n a t i o n  of t e c h n o l o g y  has  
n o t  been a b l e  t o  o p e r a t e  e f f e c t i v e l y ,  f o r  t h e  r e a s o n s  a l r eady  
s t a t e d  a n d  f o r  l a c k  of c l a r i t y  bo th  i n  i t s  o b j e c t i v e s  a n d  i n  t h e  
way i t  f u n c t i o n s .  
I n  these  c i r c u m s t a n c e s  i t  c o u l d  be a r g u e d  t h a t  t h e  impact  of 
reseach on p r o d u c t i o n  s h o u l d  be e v a l u a t e d  l o o k i n g  t o  t h e  f u t u r e ,  
when t h e c o u n t r y  w i l l  n e e d  t o  p roduce  i t s  own food a n d  new 
v a r i e t i e s  and  t e c h n o l o g i c a l  p a c k a g e s  begin t o  be adopted. 
E s t i m a t i n g  t h a t ,  on a v e r a g e ,  t h e  new v a r i e t i e s  and  t e c h n o l o g i c a l  
p a c k a g e s  i n c r e a s e  farm y i e l d s  by 0.5 t /ha ,  a n  a d o p t i o n  r a t e  
reaching  10 percent o v e r  a per iod  o f  5 y e a r s  would r a i s e  
aggregate  p r o d u c t i o n  by some 77,000 t fo r  t h e  p r i n c i p a l  c r o p s  
( p o t a t o e s ,  w h e a t ,  r ice,  m a i z e  and  b a r l e y ) ,  a s s u m i n g  no c h a n g e  I n  
t h e  p r e s e n t  a r e a  p l an ted .  T h i s  i n c r e a s e ,  v a l u e d  a t  a n  a v e r a g e  
p r i ce  o f  US8200/tr  would h a v e  a v a l u e  of USS15.5 m i l l i o n .  T h i s  
rough es t imate ,  b a s e d  on h i g h l y  c o n s e r v a t i v e  a s s u m p t i o n s ,  serves 
o n l y  t o  g i v e  an idea  of t h e  Impact t h a t  a g r i c u l t u r a l  research 
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could have on Ecuador's food production, a p a r t  from s u c h  
add i t iona l  b e n e f i t s  a s  employment c r e a t i o n ,  fore ign  exchange 
savings,  e t c .  
I n  1974 most o f t h e  g e n e r a l  v a r i e t i e s  i n  INIAPhad a l r e a d y  
surpassed t h e  assumed p o t e n t i a l  i nc reases  i n  y ie lds .  Table 5.1 
shows t h a t  t h e  experimental  y i e l d s  f o r  r i c e ,  maize, wheat and 
bar ley  were almost  double t h e  na t iona l  average y i e l d s .  The 
results were s l i g h t l y  more spec tacu la r  i n  t h e  cases  of pas tu re  
and meat production. 
A con t r ibu t ion  s temming from a g r i c u l t u r a l  research t h a t  is  
d i f f i c u l t  t o  quant i fy  is  recogni t ion of t h e  f i n a n c i a l  and 
t e c h n i c a l  c o n s t r a i n t s  on t h e  farmer 's  a b i l i t y  t o  adopt t h e  
technologica l  packages completely,  a s i t u a t i o n  t h a t  lowers t h e  
i m p a c t  of these new packages. Table  5.2 shows I N I A P ' s  e s t i m a t e s  
of t h e  p o t e n t i a l  impact of t h e  new v a r i e t i e s  f o r  d i f f e r e n t  
technology levels. It w i l l  be seen t h a t ,  on average, t h e  new 
v a r i e t i e s  t e n d  t o  e x h i b i t  a s i m i l a r  performance, w i t h  t h e  
t r a d i t i o n a l  technologies ,  t o  t h a t  of t h e  v a r i e t i e s  used  by t h e  
farmers.  The except ional  ca ses  a r e  r i c e  and potatoes ,  i n  which 
t h e  new v a r i e t i e s  show more than double t h e  y i e l d .  These resul ts  
t e n d  t o  confirm t h a t  t h e  impact of  a g r i c u l t u r a l  research on 
production in Ecuador has been s e r i o u s l y  l i m i t e d  by t h e  socio- 
economic c l ima te ,  i n  which  there has  been no i n c e n t i v e  t o  ag r i -  
cul ture  t o  use supplemental  i n p u t s  t h a t  p e r m i t  t h e  a p p l i c a t i o n  of 
i n t e rmed ia t e  technologies ,  nor t o  c a r r y  out  i n f r a s t r u c t u r e  
investments t h a t  permi t  t h e  app l i ca t ion  of modern technologies .  
Table 5.3 shows t h a t  i nc reases  have occurred i n  average 
y i e l d s  f o r  t h e  f i ve  crops of g rea tes t  in te res t  t o  t h e  I A R C s  
loca ted  i n  La t in  America t h a t  have had s t ructured n a t i o n a l  
research programs fo r  a r e l a t i v e l y  long time. H i s t o r i c a l  
performance i n  terms of y i e l d s  v a r i e s  from product t o  product.  
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Table 5.1 Comparison of Experimental w i t h  
National Average Yields,  1974 
Experimental National 
Crop/Activity Variety Yield qq/ha Average qq/ha %3 
Rice I N I A P  2 160 22 
Soybeans Mandarin 60 24 
Tropical  Maize I N I A P A  515 130 20 
Temperate Maize Ch i l lo s  100 12 
Wheat Amazonas 90 19 
Barley Dorada 115 13 
Potatoes  S ta .  Catal ina 600 250 
Tondyea r  
Years 
Pasture  60 30 
Cat t le1  2 a 0  4.5 
Swine2 0.6 2.0 













lTime required t o  f a t t e n  a 400-kg animal. 
2Time required t o  f a t t e n  a 100-kg animal. 
3National average a s  percentage of Experimental Yie ld .  
Source: Ampuero, Dora de:  Graduate T h e s i s ,  Technology Transfer 
i n  Ecuadorian Agricul ture ,  University of Guayaquil. 
1975 . 
Table 5.2 Experimental and Farm-Level Y i e l d s  Under Three Technology Levels, 1974 
Farm-Level Yield (qq/ha) 
Experimental Modern Intermediate Traditional National 
Crop Y i e l d  Technology Technology Technology Average 
Rice 96 
Barley 80 
Hard Maize 80 
Soft  Maize 70 























Yields under INIAP agronomic recommendations. 
Source: I N I A P ,  Economic and Te- Aspects o f  C e r t m  Short -Cycle Cr-, 
Miscellaneous Publication No. 40, November 1974. 
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Table 5.3 Ecuador: Area, Production and Y i e l d  of 
Major Crops, H i s t o r i c a l  S e r i e s  
Pota toes  Area (000 ha) 
Production (000 t)  
Y i e l d  ( t / h a )  
Barley Area (000 ha) 
Production (000 t)  
Y i e l d  ( t / h a )  
Maize Area (000 ha) 
Production (000 t)  
Y i e l d  ( t / h a )  
Wheat Area (000 t)  
Production (000 t )  
Y i e l d  ( t / h a )  
Rice Area (000 ha) 
Production (000 t)  
Y i e l d  ( t i h a )  
1961-65 1969-7 1 1980-82 














































Source: FAO, Production Yearbook. 
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I n  t h e  case o f  po ta toes ,  y i e l d s  i n c r e a s e d  a t  a n  a v e r a g e  of 
0.8 percent. However, p o t a t o  y i e l d  peaked i n  1969-71. T h i s  
c o u l d  be e x p l a i n e d  by t h e  p o t a t o - f e r t i l i z e r  p r i c e  r e l a t i o n s h i p ,  
which began  t o  d e t e r i o r a t e  i n  t h e  l a t t e r  h a l f  of t h e  1970s. I n  
t h e  cases  of  maize  a n d  w h e a t ,  t h e  i n c r e a s e  i n  y i e l d s h a s  been 
c o n s t a n t .  Maize  y i e l d s  h a v e  risen a t  a compound r a t e  of 
3.0 percent  a y e a r  and  w h e a t  y i e l d s  a t  0.6 percent. B a r l e y  
y i e l d s  t e n d e d  t o  dec l ine  up  t o  1969-71; t h e  g r o w t h  r a t e  f o r  t h e  
ent i re  p e r i o d  was 1.5 percent. I n  t h e  c a s e s  o f  m a i z e ,  b a r l e y  and  
wheat, t h e  increase c o u l d  be  e x p l a i n e d  i n  p a r t  by t h e  d r o p p i n g  
o u t  of t h e  l e s s  e f f i c i e n t  farms. Rice y i e l d s  r o s e  u n t i l  1965-71 
a n d  h a v e  s ince  remained c o n s t a n t .  T h i s  may be d u e  t o  t h e  e n t r y  
i n t o  p r o d u c t i o n  o f  new l a n d s  w i t h  l o w  and  in t e rmed ia t e  
t e c h n o l o g i e s .  T h i s  a n n u a l  g r o w t h  r a t e  was 3.5 percent .  
T h e s e  f i g u r e s  show t h a t ,  a l t h o u g h  t h e  impac t  of research on 
i n c r e m e n t a l  y i e l d s  h a s  been  r e l a t i v e l y  sma l l  i n  a b s o l u t e  terms? 
t h e  impact  on p r o d u c t i o n  h a s  been r e l a t i v e l y  large.  However, t h e  
m o s t  p o s i t i v e  c o n t r i b u t i o n  h a s  been c o v e r a g e  of p a r t  of t h e  
p r o d u c t i o n  t h a t  was l o s t  t h r o u g h  t h e  d e c l i n e  i n  t h e  a rea  p l a n t e d  
t o  a l l  crops,  except r ice .  
Table  5.4 seeks t o  m e a s u r e  t h e  v a l u e  o f  t h e  i n c r e m e n t a l  
p r o d u c t i o n  g e n e r a t e d  by a g r i c u l t u r a l  research. I n  making  these 
c a l c u l a t i o n s  a number of v e r y  bold a s s u m p t i o n s  were made. I n  t h e  
cases o f  p o t a t o e s ,  maize? wheat  and b a r l e y ,  t h e  a r e a  p l a n t e d  
h a v i n g  been d r a s t i c a l l y  r e d u c e d ,  it was assumed t h a t  o n l y  those  
farms t h a t  had a d o p t e d  t h e  new t e c h n o l o g i e s  c o u l d  h a v e  s u r v i v e d  
t h e  s e c t o r  cr is is  of t h e  1970s. I n  t h e  case of r i ce  it was 
as sumed  t h a t  t h e  number of f a r m s  t h a t  had a d o p t e d  t h e  new 
t e c h n o l o g i e s  i n  1969-71 r e m a i n e d  c o n s t a n t .  F o r  r ice,  m a i z e  and  
wheat y i e l d s ,  t h e  1969-71 y i e l d s  were t a k e n  a s  t h e  s t a r t i n g  
p o i n t .  F o r  potatoes and  b a r l e y ,  t h e  1961-65 y i e l d s  were 
p r o j e c t e d  t o  1969-71 u s i n g  t h e  es t imated g r o w t h  ra tes  fo r  t h e  
ent i re  p e r i o d  (1961-65 t o  1980-82). F o r  each y e a r  of t h e  p e r i o d  
1971-81 t h e  y i e l d s  were p r o j e c t e d ,  f o r  each p r o d u c t ,  on  t h e  b a s i s  
. 
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o f  t h e  e s t i m a t e d  g r o w t h  r a t e  f o r  t h e  e n t i r e  p e r i o d  (1961-65 t o  
1980-82).  T h i s  e s t i m a t e d  y i e l d  was m u l t i p l i e d  by t h e  a rea  
added  t o g e t h e r  t o  o b t a i n  t h e  1971-81 c u m u l a t i v e  i n c r e m e n t a l  
p r o d u c t i o n  f o r  each commodity.  The p r i c e s  u s e d  a r e  t h e  a v e r a g e  
w o r l d  v a l u e  o f  i m p o r t s  o f  e a c h  p r o d u c t ,  e s t i m a t e d  from t h e  FA0 
Yearbook by d i v i d i n g  t o t a l  v a l u e  by t o t a l  volume of i m p o r t s .  The 
v a l u e  of c u m u l a t i v e  i n c r e m e n t a l  p r o d u c t i o n ,  i n  1981 d o l l a r s ,  was  
e s t i m a t e d  a t  USS135.5 m i l l i o n .  
p l a n t e d  a n n u a l l y  w i t h  new var ie t ies ,  and  t h e  a n n u a l  f i g u r e s  were 8 
D u r i n g  t h i s  p e r i o d  t h e  va lue  o f  r e s e a r c h  i n v e s t m e n t ,  a l s o  i n  
1981 d o l l a r s ,  c a n  be  e s t i m a t e d  r o u g h l y  a t  USS55 m i l l i o n ,  i.e., a n  
average o f  USS5 m i l l i o n  a y e a r .  The c o s t - b e n e f i t  r a t i o  would 
t h e r e f o r e  be of t h e  o r d e r  of 2.46. C r u d e  a s  t hese  e s t i m a t e s  a re ,  
t h e  s i z e  o f  t h e  c o s t - b e n e f i t  r a t i o  i n d i c a t e s  t h a t  e v e n  i n  t h e  
extreme c a s e  -- e.g., r e d u c t i o n  of t h e  b e n e f i t s  t o  o n e - h a l f  -- 
t h e  i n v e s t m e n t  r e t u r n  has  been  h i g h  i n  s p i t e  of t h e  l i m i t a t i o n s  
on d i s s e m i n a t i o n  and  a p p l i c a t i o n  o f  t h e  r e s u l t s .  
Table 5.4 Ecuador: Value of Incremental Production Due 
to Agricultural Research, 1971-1981 (1981 US$) 
---- 
Basic Information Potatoes Barley Maize Wheat Rice 
- -I-- 
Area planted annually 
with improved varieties 
1971-82 (000 ha) 29 33 33 233 78 
Yield in 1970 
(t/ha) 9.4 0.64 0.76 0.96 2.9 
Annual growth of 
yield ( $ 1  0 .8  1.5 3.0 0.6 3.5 
Cumulative increase 
in production 
1971-81 ( 0 0 0  t) 17.11 25.41 365.72 11.31 49.14 
1981 price (USS/t) 
Value of incremental 
production 
(000 1981 US$) 
30 400 315 323 116 
531 10.164 115.201 3.653 5.70 
Appendix 1 
V a r i e t i e s  Developed by INIAP 
WHEAT Crespo, Atacazo, Napo, Ruminahi, Amazonasr 
Romero-73, Cayambe-73, Antizana, Chimborazo, 
INIAP-Altar-82, and INIAP-Tungurahua-82 










R I C E  
SOYBEANS 
SESAME 
M A I Z E  
CASTOR0 I L 
PLANT 
A F R I C A N  PALM 
GROUNDNUTS 
I N I A P  67, Santa Catalina-67, Minhafer Sel., 
INIAP-82 and Santa Catalina-82 
INIAP-Mana 
Santa Cata l ina ,  Maria, INIAP-Gabrieal, I N I A P -  
Esperanza and INIAP-Santa C e c i l i a  
C h i l l o s  Mejorado, Santa Ca ta l ina ,  INIAP-1976, 
Amaguana, INIAP-101, INIAP-126 and INIAP-153 
SCA-6 400, SCA-6 67, SCA-6 EET-62, 
SCA-6 ICA-6, SCA-6 EET-95, EET-103 EDT-387 
EET 400, EET 300, ECS 9 5 ,  BET 19s EET 9 5 ,  
EET 103, I M C  67 and EET 397 
Caturra Rojo, Mundo N O V O ,  Pacas, Bourbon 
Amarillo, Geisha and t h e  hybr ids  Timor 4387 
and Timor 4390 
INIAP-515, VS-2, Pichilingue-504 and INIAP-526 
Empi re  WR-61, D i x i e  King and Coker Carol ina Queen 
IR-8, INIAP-2, INIAP-6, INIAP-7 and INIAP-415 
Mandarin, Pelikano, Abura, Americana, Manabi, 
INIAP-Jupiter, INIAP-301 and INIAP-302 
Portoviejo-1 and Portoviejo-2 
Portoviejo-67 and INIAP-401 
Dura and Tenera 
47-67-D9 48-115-B, Tarapoto, and Boliche 
BEANS INIAP-Bayito, INIAP-Caupi and INIAP-400 
PEPPERS F lo r ida  VR-2 
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PASTURE GRASS P ich incha  ( r y e  grass) ,  INIAP-Napo-701 ( B r a c h i a r i a ) ,  \ 
INIAP-700 (Guinea) ,  INIAP-702 ( S i r a t r o ) ,  INIAP-704 
(Centrosema),  INIAP-705 (Soya p e r e n n e ) ,  INIAP-706 
(Llmpo), INIAP-707 (Buffel) and INIAP-710 (Leucaena) 
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Appendix 2 
Summary o f  R e s e a r c h  Advances i n  t h e  P r o d u c t i o n  
R e s e a r c h  Programs ( P I P S )  
. I n  t h e  P r o d u c t i o n  R e s e a r c h  P rograms  ( P I P S ) ,  s i g n i f i c a n t  
a d v a n c e s  have  been made i n  t h e  v a r i o u s  zones .  I n  t h e  C a r c h i  P I P ,  
t h e  work h a s  been g e a r e d  t o  o p t i m i z i n g  p r o d u c t i o n  f a c t o r s ,  and it 
is  c o n s i d e r e d  t h a t  t h e  same l e v e l  o f  p r o d u c t i o n  c a n  be m a i n t a i n e d  
a t  l o w e r  c o s t .  A d d i t i o n a l  a c t i v i t i e s  c a r r i e d  o u t  i n  t h e  a r e a  
i n c l u d e  w h i t e  g r u b  c o n t r o l ,  improvemen t  o f  t h e  method o f  a p p l y i n g  
p h o s p h o r u s ,  and r e s e a r c h  i n t o  a c c e s s i b l e  p r o c e d u r e s  e n a b l i n g  
f a r m e r s  t o  p r o d u c e  t h e i r  own " r e a s o n a b l y "  virus-free seed. 
4 
I n  t h e  Imbabura  P I P  a r e a ,  f a i r l y  c o m p l e t e  knowledge  h a s  been 
a s s e m b l e d  o f  t h e  p r e p o n d e r a n t  p r o d u c t i o n  systems. The a d v a n t a g e s  
and l i m i t a t i o n s  have  b e e n  i n d i c a t e d  o f  INIAP-101 e a r l y  m a i z e ,  
w h i c h  i s  w i d e l y  a c c e p t e d  among t h e  s m a l l  f a r m e r s  o f  t h e  area.  
The t r i a l  r e su l t s  i n d i c a t e  t h a t  t h i s  m a i z e  makes a ne t  
c o n t r i b u t i o n  t o  t h e  improvemen t  o f  l o c a l  p r o d u c t i o n  systems by  
p e r m i t t i n g ,  u n d e r  r a i n f e d  c o n d i t i o n s ,  a s econd  h a r v e s t  o f  a 
s h o r t - c y c l e  c r o p .  P o s i t i v e  r e s u l t s  h a v e  been a c h i e v e d  i n  t h e  
f e r t i l i z a t i o n  t r i a l s ,  e s p e c i a l l y  w i t h  t h e  a p p l i c a t i o n  o f  
n i t r o g e n ,  and one  of  t h e  b e s t  economic  a l t e r n a t i v e s  i s  t h e  d o s a g e  
80-40 kg/ha (N, P205). The Legumes Program o f  t h e  " S a n t a  
C a t a l i n a "  E x p e r i m e n t a l  S t a t i o n  i s  wel l  advanced  w i t h  t h e  b a s e  
m a t e r i a l  o f  e a r l y  b e a n s ,  r e q u i r e d  f o r  a s s o c i a t i o n  w i t h  INIAP-101 
ma ize  i n  a c c o r d a n c e  w i t h  t h e  s y s t e m  i n  t h e  a r e a .  
I n  t h e  Cayambe P I P  a r e a ,  w i t h  w h e a t  a s  t h e  b a s e  c r o p ,  
r e s e a r c h  is  a t  t h e  s t a g e  o f  verification/demonstration w i t h  
t e c h n o l o g i c a l  componen t s  ( v a r i e t y - f e r t i l i z a t i o n  and weed c o n t r o l )  
which  i t  i s  hoped w i l l  a l l o w  y i e l d s  o f  3 t / h a  among f a r m e r s  who 
c u r r e n t l y  o b t a i n  1.2 t / h a .  T h e  v a r i e t i e s  o u t s t a n d i n g  f o r  y i e l d  
a r e  A l t a r ,  V-19 and Romero, and t h e  f e r t i l i z a t i o n  d o s a g e s  80-80 
kg/ha and 80-160 kg/ha ( N ,  P 2 0 5 ) .  
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The r ecen t ly  e s t ab l i shed  Salcedo P I P  has produced t h e  
fol lowing promising v a r i e t i e s .  Maize: INIAP-101 and seve ra l  
v a l l e y  ( c h i l l 0 1  v a r i e t i e s ;  beans: l i n e  E-794; barley: t h e  Teran 
and Duchicela v a r i e t i e s .  
I n  t he  s e r v i c e  a rea  of t h e  Quimiag-Penipe P I P ,  t h e  INIAP-101 
maize v a r i e t y  introduced and evaluated by t h i s  Program has been 
w i d e l y  accepted. I n  t h e  l a s t  2 years  t h e r e  has been a 
s u b s t a n t i a l  i nc rease  i n  t h e  area planted w i t h  t h i s  va r i e ty ,  w h i c h  
i n  many cases  i s  harvested i n  ear ly-cob (choclo)  form. 
I n  t h e  Loja  P I P ,  weed c o n t r o l  is t h e  p r a c t i c e  w i t h  t h e  
g r e a t e s t  impact on maize y i e l d s .  Chemica l  c o n t r o l  can increase  
y i e l d s  a s  much a s  100 percent ,  and s t u d y  i s  proceeding of i t s  
i n t e r a c t i o n  w i t h  s o i l  conservat ion and fodder a v a i l a b i l i t y  during 
t h e  d r y  season. The INIAP-526 improved maize v a r i e t y  i s  
performing e x c e l l e n t l y  and t h e  c r y s t a l l i n e  yellow group and 
Tuxpeno low-plant yellow appear t o  be promising v a r i e t i e s .  The 
Boliche improved v a r i e t y  of g r o u n d n u t s  and t h e  CMC-40 v a r i e t y  of 
Cassava a r e  also performing well .  
I n  t h e  r e s e a r c h  w o r k  b e i n g  done i n  t h e  Q u i n i n d e  P I P  on p l o t s  
f o r  co f fee  technology v e r i f i c a t i o n  t r i a l s ,  having regard t o  t h e  
p r i c e  of t h e  product,  t rea tment  l i m i t e d  t o  s a n i t a r y  p r u n i n g  is  
proving t o  be  a n  economic a l t e r n a t i v e .  T h i s  pruning reduced 
a t t a c k  by  t h e  i n s e c t  known a s  t h e  " t w i g  borerff  ( t a l a d r a d o r  d e  l a  
r a m i l l a )  and t h e r e b y  inc reases  y ie lds .  I n  maize, t h e  improved 
v a r i e t i e s  INIAP-504 and Tuxpeno low-plant yellow a r e  performing 
well .  I n  cocoa, t h e  clone EET-95 i s  t h e  most r e s i s t a n t  t o  
witches '  broom and t h e  i n s e c t  "orosco." 
i 
I n  t h e  P u e r t o  I la-Chone P I P ,  t h e b e s t v a r i e t y o f m a i z e  was 
t h e  advanced composite group c r y s t a l l i n e  yellow. E x c e l l e n t  
y i e l d s  a r e  obtained w i t h  80-40 and 120-40 kg/ha f e r t i l i z a t i o n  (N, 
7 3  
P205). 
P a r t i c u l a r l y  s u c c e s s f u l .  
T r e a t m e n t s  w i t h  s o w i n g  d e n s i t y  90 x 90 cm a r e  
I n  t h e  P o r t o v i e j o  P I P ,  l o c a t e d  i n  t h e  Manabi r a i n f e d  arc’::, 
work i s  f a i r l y  wel l  advanced  on m a i z e  a s s o c i a t e d  w i t h  pumpkin  
(summer s q u a s h )  and c a s t o r - o i l  p l a n t .  A p p r e c i a b l e  e m p h a s i s  has 
been p l a c e d  on t h e  c u l t i v a t i o n  o f  m a i z e  w i t h  z e r o  t i l l i n g ,  and 
very good resu l t s  have  been o b t a i n e d .  
In t h e  B a l z a r  P I P  a r e a ,  m a i z e  r e s e a r c h  is i n  t h e  
verification/demonstration s t a g e  w i t h  t h e  p a r t i c i p a t i o n  o f  t h e  
N a t i o n a l  Maize Program. The INIAP-526 m a i z e  v a r i e t y ,  w i t h  
I n t e r m e d i a t e  t e c h n o l o g y ,  permi ts  y i e l d s  t h r e e  times a s  h i g h  a s  
t h e  a v e r a g e  f o r t h e  a r e a  a n d  o f f e r s t h e  b e s t  e c o n o m i c  
a l t e r n a t i v e .  Wi th  advanced  t e c h n o l o g y  t h i s  same v a r i e t y  g i v e s  
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